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FOREWORD 


1 .  PURPOSE 

This  publication,  FMFM  5-4,  Offensive  Air  Support,  sets  forth  doctrine, 
tactics,  and  techniques  to  be  employed  in  operations  and  training  involving 
offensive  air  support  within  the  Fleet  Marine  Force. 

2 .  SCOPE 

This  manual  expands  the  doctrine,  tactics,  and  techniques  applicable  to 
the  employment  of  tactical  air  for  offensive  air  support  contained  in  FMFM 
5-1,  Marine  Aviation.   Specific  guidance  is  provided  for  air  control  in 
close  air  support.   This  manual  also  contains  detailed  information  on  attack 
aircraft,  ordnance,  and  weapons  effectiveness. 

3 .  CHANGES 

Recommendations  for  improving  this  manual  are  invited  from  commands 
as  well  as  directly  from  individuals.   The  attached  User  Suggestion  Form 
should  be  utilized  by  individuals  and  forwarded  to  the  Commanding  General, 
Marine  Corps  Development  and  Education  Command  (Code  D  036),  Quantico, 
Virginia   22134. 
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CHAPTER  1 


FUNDAMENTALS  OF  OFFENSIVE  AIR  SUPPORT 


Section  I.   INTRODUCTION 


1101.   GENERAL 

a.   One  of  the  most  effective  uses  of  aircraft  is  to  deliver  fire- 
power against  the  enemy.   This  is  an  especially  valuable  capabilxty  when 
Stine?y  support  is  not  available.   Prior  to  and  during  the  actual  landing 
S  troops  and  cargo  in  an  amphibious  operation,  the  ground  commander  relies 
extensively  on  naval  gunfire  (NGF)  and  air  support.   Although  artillery 
eventually  replaces  naval  gunfire  as  the  operation  progresses  inland,  air 
support  continues  to  be  a  vital  asset  for  the  ground  commander  to  exploit 
at  every  opportunity. 

b   The  needs  of  the  ground  commander  and  the  scheme  of  maneuver  wil] 
dictate  the  types  of  offensive  air  support  conducted.   Generally,  there  are 
two  categories  of  offensive  air  support:   close  air  support  (CAS)  and  deep 
air  support.   Offensive  air  support  does  not  include  attacks  against  enemy 
aircraft  or  their  supporting  facilities.   These  operations  are  a  function  of 
antiair  warfare  and  are  discussed  in  FMFM  5-5,  Antiair  Warfare. 

1102.   HISTORICAL  EVOLUTION 

a   The  Marine  Corps  was  introduced  to  offensive  air  support  in  the 
closing  weeks  of  World  War  I .   The  U.S.  Marine  Corps  Northern  Bombing  Group 
dropped  14  tons  of  bombs  behind  enemy  lines  from  14  October  to  11  November 
1918.   subsequently,  there  was  very  little  activity  in  the  use  of  Marine 
aircraft  as  an  offensive  weapon  until  the  "Banana  Wars"  in  the  1920  s.   Dur- 
ing the  Nicaraguan  campaign,  the  Marine  Corps  used  aircraft  for  support  of 
around  troops  on  several  occasions  and  it  was  at  this  time  that _ the  air/ 
ground  team  was  conceived.   Although  the  development  of  close  air  support 
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did  not  make  significant  progress  until  several  years  later  in  World  War  II, 
the  events  of  the  1930 's  gave  Marine  aviation  firm  footing  in  the  Marine 
Corps  mission.   The  development  of  the  Fleet  Marine  Force  in  1933,  the 
establishment  of  Marine  air  as  a  separate  section  under  the  Commandant  of 
the  Marine  Corps  in  1935,  and  the  assignment  of  a  mission  for  Marine  avia- 
tion in  19  3  9  all  paved  the  way  for  the  air/ground  team  which  we  know  today. 

b.  Offensive  air  support  during  World  War  II  primarily  consisted  of 
the  bombing  of  enemy  air  and  naval  bases  and  supporting  amphibious  landings. 
As  control  measures  improved  and  aviators  gained  more  experience,  close  air 
support  was  employed  more  frequently  and  with  greater  effectiveness.   During 
the  Okinawan  campaign,  close  air  support  played  a  critical  role  and  was 
employed  more  efficiently  than  in  any  other  Central  Pacific  operation.   Dur- 
ing one  campaign,  over  14,000  close  support  sorties  were  flown  by  carrier  and 
land  based  aircraft.   By  the  end  of  World  War  II,  offensive  air  support  was 
well  established  as  a  function  of  Marine  aviation. 

c.  Offensive  air  support  was  used  extensively  during  the  conflicts 
in  Korea  and  Vietnam.   The  sophisticated  electronic  equipment  developed 
during  the  Vietnam  war  allowed  CAS  and  direct  air  support  to  be  performed 
during  all  weather  conditions,  including  periods  of  darkness.   The  advent 
of  "smart  bombs"  such  as  television  and  laser-guided  weapons  has  signifi- 
cantly increased  the  capabilities  for  Marine  aviation  to  support  the  ground 
troops  in  both  the  deep  and  close  air  support  roles .   The  advances  that  the 
Marine  Corps  has  gained  in  offensive  air  support  have  greatly  contributed 
to  the  Marine  air-ground  team  concept. 

1103.   FUNCTION  OF  OFFENSIVE  AIR  SUPPORT 

Offensive  air  support  are  those  air  operations  which  deliver  fire- 
power against  enemy  installations,  facilities,  and  personnel.   They  are 
conducted  to  directly  assist  the  attainment  of  ground  objectives  in  the 
amphibious  operation  area  by  destruction  of  enemy  resources  or  the  isolation 
of  his  military  force.   Offensive  air  support  may  be  subdivided  by  cate- 
gorizing operations  according  to  the  degree  of  coordination  required  with 
the  ground  combat  element.   These  categories,  deep  and  close  air  support, 
are  discussed  later  in  the  text.   The  objectives  of  offensive  air  support 
are  neutralization  and  destruction. 

a.  Neutralization. --Neutralization  missions  are  designed  to  render 
areas,  weapons,  or  enemy  forces  ineffective.  Typical  missions  may  be  con- 
ducted to  provide  temporary  neutralization  of  hostile  fires  on  or  near  a 
landing  force  terrain  objective  and  to  furnish  protection  to  a  helicopter- 
borne  force  along  their  approach  and  retirement  routes.  Other  missions  may 
include  attacks  against  installations  or  areas  to  which  the  enemy  requires 
frequent  access  to  support  his  combat  activity. 

b.  Destruction . --All  tactical  air  support  missions,  whose  primary 
purpose  is  to  destroy,  are  considered  destruction  missions.   They  are  con- 
ducted for  the  broad  purpose  of  destroying  the  enemy,  his  equipment  and 
supplies,  his  installations,  and  personnel.   Destruction  missions  are  of 
primary  interest  to  the  commander  landing  force  (CLF) .   Their  nature  changes 
as  the  operation  progresses.   Initial  emphasis  is  given  to  isolating  the 
enemy  forces  in  the  objective  area  from  their  sources  of  reinforcement  and 
logistic  support.   Later,  emphasis  shifts  to  destruction  of  the  enemy's 
ground  forces  in  the  immediate  battle  area.   While  complete  destruction  is 
the  ideal  objective  of  all  offensive  air  support,  it  is  often  prohibitive  in 
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terms  of  the  number  of  sorties  and  the  amount/ types  of  ordnance  required. 
Therefore  destruction  missions  are  frequently _ restricted  to  personnel  and 
high  priority  installations.   Neutralization  missions  are  directed  toward 
the  remaining  targets. 

1104.   FUTURE  CONSIDERATIONS 

a   Marine  aviation  has  experienced  relatively  uncontested  skies 
since  world  War  II.   American  air  superiority  in  Korea  and  Vietnam  enhanced 
air  support  of  ground  troops;  however,  extensive  on-call  support  may  not  be 
Possible  in  future  wars.   The  advent  of  small,  mobile  surface-to-air  mis- 
S??es(SA^'s)  poses  a  formidable  threat  to  low  flying  aircraft,  especially 
helicopters  and  slow  fixed-wing  reconnaissance  aircraft.   The  recent  wars 
in  the  Middle  East  have  demonstrated  the  tremendous  effect  these  missiles 
can  have  on  the  conduct  of  air  and  land  battles.   It  is  now  Possible  for 
air  superiority  to  be  attained  with  missiles  alone.   It  may  be  that,  in  the 
?iture!  missiles  will  become  so  sophisticated  and  accurate  that  offensive 
air  support  with  manned  aircraft  will  become  too  costly  or  impossible. 
SoSn?e?measures  in  the  form  of  tactics,  techniques,  and  electronic  warfare 
must  be  developed  on  a  continuing  basis  if  the  ground  commander  is  to  re- 
ceive the  support  he  has  experienced  in  the  past. 

b   Close  air  support  plays  a  critical  role  in  the  amphibious  op- 
eration.  The  initial  landing  of  troops  is  heavily  dependent  upon  naval 
gunfire  and  close  air  support  until  artillery  is  placed  ashore.   Even 
after  the  operation  progresses  inland,  the  relatively  light  artillery  of 
the  Marine  air-ground  task  force  (MAGTF)  relies  upon  aircraft  to  deliver 
heavy  ordnance  on  the  enemy,  both  close  in  and  beyond  the  fire  support 
coordination  line  (FSCL) .   Whatever  the  future  holds,  this  firepower  must 
be  available  or  the  success  of  any  amphibious  assault  may  be  m  question. 
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Section  II.   TERMINOLOGY 

1201.  GENERAL 

This  section  provides  an  abbreviated  list  of  terms  often  encountered 
in  Marine  aviation  and  which  are  especially  useful  in  understanding  offensive 
air  support.   Familiarity  with  the  terms  and  their  meanings  provide  a  key 
to  this  subject  and  will  also  provide  a  better  understanding  of  Marine 
aviation  in  general. 

1202.  REFERENCES 

The  terms  in  this  section  and  throughout  this  publication  are  consis- 
tent with  other  Fleet  Marine  Force  Manuals  (FMFM's).   Specifically,  JCS  Pub 
1,  Department  of  Defense  Dictionary  for  Military  and  Associated  Terms;  NWP  3, 
Naval  Terminology;  and  LFM  01,  Doctrine  for  Amphibious  Operations,  provide 
the  primary  references  for  the  entire  aviation  FMFM  series.   Throughout  this 
manual,  the  use  of  quotation  marks  without  specific  reference  indicates  a 
definition  quoted  from  JCS  Pub  1,  or  that  the  meaning  of  the  term  is  as  de- 
fined in  JCS  Pub  1. 

1203.  DEFINITIONS 

a.  Airborne  Forward  Air  Controller  (AFAC) . — "A  specifically  trained 
and  qualified  tactical  fighter  pilot  to  perform  dual  tasks  of  conducting 
aerial  reconnaissance/surveillance  and  of  exercising  control  from  the  air 
of  aircraft  engaged  in  close  air  support  of  ground  troops."   (LFM  01) 

b.  Air  Interdiction. — "Air  operations  conducted  to  destroy,  neu- 
tralize, or  delay  the  enemy's  military  potential  before  it  can  be  brought 
to  bear  effectively  against  friendly  forces,  at  such  distance  from  friendly 
forces  that  detailed  integration  of  each  air  mission  with  the  fire  and 
movement  of  friendly  forces,  is  not  required." 

c.  Armed  Reconnaissance. — "A  mission  with  the  primary  purpose  of 
locating  and  attacking  targets  of  opportunity;  i.e.,  enemy  material,  per- 
sonnel, and  facilities,  in  assigned  general  areas  or  along  assigned  ground 
communications  routes,  and  not  for  the  purpose  of  attacking  specific  briefed 
targets . " 

d.  Close  Air  Support. — "Air  attacks  against  hostile  targets  which 
are  in  close  proximity  to  friendly  forces  and  which  require  detailed  inte- 
gration of  each  air  mission  with  the  fire  and  movement  of  those  forces." 

e.  Deep  Air  Support. — Air  action  conducted  against  enemy  targets 
which  does  not  require  detailed  integration  of  each  mission  with  the  fire 
and  movement  of  friendly  ground  forces.   Deep  air  support  missions  are  nor- 
mally conducted  beyond  the  FSCL. 

f.  Direct  Air  Support. — Air  support  provided  as  a  direct  response 
to  a  request  by  the  supported  unit.   It  may  include  offensive  air  support, 
assault  support,  reconnaissance,  early  warning,  or  such  other  forms  of  air 
support  as  may  be  requested. 
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g   Forward  Air  Controller  (FAC) .--"An  officer  member  of  the  tactical 
air  control  party  who,  from  a  forward  ground  or  airborne  position,  controls 
aircraft  engaged  in  close  air  support  of  ground  troops.    (JCS  Pub  1)    When 
the  FAC  is  airborne,  he  is  termed  AFAC."   (LFM  01) 

h    Immediate  Air  Support . —"Air  support  to  meet  specific  requests 
which  arise  during  the  course  ot  a  battle  and  which,  by  their  nature,  can- 
not be  planned  in  advance." 

i.   Naval  Aviation  Observer  (NAO) .--An  airborne  observer /controller 
whose  mission  is  to  observe  or  take  photographs,  adjust  and  spot  for  artil- 
lery and  naval  gunfire,  control  close  air  support  strikes,  and  to  assist  in 
the  coordination  of  supporting  fires. 

j.  Preplanned  Mission. — An  airstrike  on  a  target  which  can  be  an- 
ticipated sufficiently  in  advance  to  permit  detailed  mission  coordination 
and  planning. 

k.   Tactical  Air  Control  Party  (TACP).— "A  subordinate  operational 
component  of  a  tactical  air  control  system  designed  to  provide  air  liaison 
to  land  forces  and  for  the  control  of  aircraft." 

1.   Tactical  Air  Coordinator  (Airborne)  (TAC (A) ) .— "An  officer  who 
coordinates,  from  an  aircraft,  the  action  of  combat  aircraft  engaged  in 
close  support  of  ground  or  sea  forces." 
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CHAPTER  2 


ORGANIZATIONS  AND  MISSIONS 


Section  I.   INTRODUCTION 


2101.  GENERAL 

This  section  describes  the  offensive  air  support  means  found  in  the 
Marine  aircraft  wing  (MAW) ,  Marine  aircraft  group  (MAG) ,  and  in  appropriate 
aviation  squadrons.   Specific  missions  and  tasks  are  listed  in  FMFM  5-1, 
Marine  Aviation,  but  will  be  reiterated  when  necessary  to  provide  a  better 
understanding  of  this  function  of  Marine  aviation. 

2102.  MARINE  AIRCRAFT  WING 

The  elements  within  the  MAW  tasked  with  the  offensive  air  support 
role  are  the  VMA,  VMFA,  VMA(AW),  and  HMA  squadrons.   The  offensive  air 
support  role  of  the  HMA  is  discussed  in  FMFM  5-3,  Assault  Support.   Other 
squadrons  support  this  effort  such  as  VMGR  (air  refueling)  and  VMO  (AFAC/ 
NAO) ,  but  this  section  will  be  primarily  concerned  with  the  squadrons  tasked 
with  ordnance  delivery.   It  should  be  noted,  however,  that  all  elements  of 
the  MAW  mutually  support  each  other  while  performing  their  respective  tasks. 
This  includes,  not  only  aircraft  squadrons,  but  the  many  support  elements 
such  as  Marine  air  base  squadrons  (MABS) ,  headquarters  and  maintenance 
squadrons  (H&MS) ,  Marine  air  control  squadrons  (MACS) ,  engineer  squadron, 
transportation  squadron,  headquarters  and  ground  maintenance  squadrons 
(H&GMS's),  and  air  support  radar  teams  (ASRT's). 

2103.  MARINE  AIRCRAFT  GROUP  (VMA/VMFA) 

The  mission  of  the  MAG(VF/VA)  is  to  conduct  antiair  warfare  and 
offensive  air  support  operations  in  support  of  Fleet  Marine  Forces  from 
advanced  bases,  expeditionary  airfields,  or  aircraft  carriers  and  conduct 
such  other  air  operations  as  may  be  directed.   Each  fixed-wing  MAG  has  a 


VMA 

VMFA 

VMA 

or 

VMFA 

VMA 

VMFA 
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headquarters  and  maintenance  squadron  and  an  air  base  squadron.   The  remain- 
der of  the  group  is  task  organized  to  provide  the  capability  to  perform  com- 
mitments assigned.   The  concept  of  task  organizing  aircraft  groups,  whether 
in  training  or  combat,  provides  significant  flexibility  in  assignment  of  as- 
sets and  the  opportunity  to  structure  units  to  do  a  specific  job  and  meet 
specific  situations.   Examples  of  the  MAG(VF/VA)  aircraft  squadron  mix  and 
the  rationale  for  each  composition  follows: 

a.  First  Example. — Either  structure  shown  would  provide  considerable 
air  support  with  three  attack  (VMA)  squadrons  (48-60  aircraft) ,  the  MAG 
would  be  capable  of  providing  all  categories  of  offensive  air  support  and 
contribute  to  the  antiair  warfare  effort.   Three  fighter/attack  (VMFA) 
squadrons  (36  aircraft)  provide  an  excellent  air-to-air  intercept  capabil- 
ity for  the  antiair  warfare  (AAW)  function  and  an  adequate  offensive  air 
support  capability.   Both  structures  would  have  the  advantage  of  ease  of 
maintenance  and  supply  by  reducing  the  different  types  of  aircraft  to  be 
supported  and  missions  to  be  performed: 

MAG  Headquarters 

H&MS 

MABS 

b.  Second  Example. — Either  mix  chosen  in  this  example  would  have 
the  advantage  of  an  all-weather  attack  (VMA (AW))  capability  added  to  the 
capabilities  mentioned  in  the  first  example.   Having  more  than  one  type 

of  aircraft  in  each  structure  would  add  to  the  group  supply  and  maintenance 
effort : 

MAG  Headquarters  VMA         VMFA 

H&MS  VMA      or   VMFA 

MABS  VMA (AW)      VMFA 

VMA (AW)      VMA (AW) 

c.  Third  Example. — This  structure  enhances  the  capability  to  conduct 
all  categories  of  antiair  warfare  and  offensive  air  support  operations.   A 
group  so  structured,  however,  would  have  tremendous  complexities  of  supply 
and  maintenance,  even  though  it  might  provide  the  most  desirable  tactical 
composition.   This  would  be  especially  true  if  this  group  was  assigned  to 
operate  independently  from  other  aviation  units.   The  supply  and  maintenance 
problems  stem  from  the  complexity  of  modern  combat  aircraft  and  the  unique 
support  equipment  required.   Complex  radars,  airborne  weapons  control  sys- 
tems, power  plants,  air  frames,  electronic  devices,  test  equipment,  as 

well  as  the  personnel  and  their  training  programs  vary  considerably  with 
types  of  aircraft  and  missions  of  squadrons.   Graphically,  the  basic  com- 
ponents of  the  MAG(VF/VA)  would  be  as  shown  in  figure  1: 

MAG  Headquarters  VMA  (A-4  type  aircraft) 

H&MS  VMA  (AV-8  type  aircraft) 

MABS  VMA (AW)  (A-6  type  aircraft) 

VMFA  (F-4  type  aircraft) 

d.  Tasks  Assigned  to  a  Fixed-Wing  MAG 

(1)   Conduct  antiair  warfare  and  offensive  air  operations 
in  support  of  Fleet  Marine  Forces  and  such  other  air  operations  as  may  be 
directed. 
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(2)  Maintain  the  capability  to  deploy  and  operate  from  aircraft 
carriers,  advanced  bases,  and  expeditionary  airfields. 

(3)  conduct,  supervise,  and  coordinate  such  training  for  indi- 
viduals and  units  as  required  to  qualify  assigned  squadrons  for  tactical 
deployment  and  combat  operations. 

(4)  Maintain  the  capability  of  manning  and  operating  expedition- 
ary airfields. 

(5)  Augment  shore  establishments,  when  based  thereon,  with  per- 
sonnel and  equipment  as  directed  by  appropriate  authority. 

(6)  Coordinate  air-sea  rescue  services  at  advanced  bases. 

(7)  Coordinate  requirements  for  ground  defense  with  appropriate 
commands  when  in  a  separate  location. 

(8)  Provide  for  the  internal  security  of  assigned  areas. 

(9)  Maintain  the  capability  to  plan  and  conduct  nuclear  and 

chemical  weapons  delivery,  utilizing  ^^^P^^^^^^^P^^i^^^^^^JJ  TllrTne   air- 
craft when  deployed  and  not  under  the  operational  control  of  a  Marine  air 

craft  wing.  


MARINE  AIRCRAFT  GROUP 
(FIXED-WING) 

(VF/VA)     


MARINE  AIR  BASE 
SQUADRON 

(MABS) 


HEADQUARTERS  &  MAINTENANCE 
SQUADRON 

(H&MS) 
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•  AIRCRAFT  SQUADRONS 

(VF/VA) 


_j 


•  MAG'S  ARE  TASK  ORGANIZED;  NUMBER  (AND  HPE)  OF  AIRCRAFT  SQUADRONS 
ASSIGNED  MAY  VARY.    SQUADRONS  ARE  DISCUSSED  IN  DETAIL  IN  PARAGRAPH  2104. 


Figure    1.— Marine   Aircraft  Group    (VF/VA) 
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(10)  Direct,  collect,  process,  and  disseminate  intelligence  in- 
formation in  coordination  with  appropriate  agencies. 

(11)  Provide  logistics  and  maintenance  support  for  attached 
squadrons . 

(12)  Provide  detachments  for  the  support  and  maintenance  of 
separately  deployed  units  as  required. 

(13)  Provide  intermediate  calibration  (qualification)  and  repair 
services  for  all  aeronautical  test  and  measuring  equipment  assigned  to  r4AG 
units . 

(14)  Provide  supply,  financial,  and  aircraft  maintenance  auto- 
matic data  processing  (ADP)  support  in  accordance  with  current  OPNAV,  NAVSUP, 
and  Marine  Corps  directives. 

2104.   MARINE  SQUADRONS 

The  squadron  is  the  basic  tactical  and  administrative  echelon  of 
Marine  aviation.   The  relationship  of  a  squadron  to  other  wing  organiza- 
tions is  similar  to  the  relationship  of  an  infantry  battalion  to  the 
Marine  division.   The  squadron  is  normally  commanded  by  a  lieutenant 
colonel.   Functions,  missions,  and  tasks  are  assigned  by  the  table  of 
organization  (T/0) ;  it  is  the  largest  aviation  unit  in  the  Marine  Corps 
organized  with  a  fixed  T/0. 

a.   Aircraft  Squadrons 

(1)   Marine  Attack  Squadron,  Marine  Aircraft  Group.— The  Marine 
attack  squadrons  are  of  three  types:   A-4 ,  AV-8,  or  A-6 . 

(a)   Marine  Attack  Squadron  (VMA) (A-4) 

1   Mission. — The  mission  of  the  VMA (A-4)  squadron  is 

to  attack  and  destroy~surf ace  targets  under  daylight  visual  flight  rules 

(VFR)  conditions,  escort  helicopters,  and  conduct  such  other  air  operations 
as  may  be  directed. 

2^  Tasks 

a   Conduct  close  air  support. 

b   Conduct  armed  reconnaissance,  interdiction  op- 
erations, and  strikes  agiinst  enemy  installations,  utilizing  all  types  of 
conventional,  nuclear,  and  chemical  weapons  compatible  with  assigned  air 
craft. 

c   Provide  smoke  laying,  night  battlefield  or 
target  illumination,  and~insecticide  spraying. 

d  Maintain  the  capability  of  deployment  or  extended 
range  operation  employing  aerial  refueling. 

e   Perform  organizational  maintenance  on  assigned 
aircraft. 
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f  Maintain  the  capability  to  perform  emergency 
resupply  mission  compatible  with  assigned  aircraft. 

£  Conduct  armed  escorts  in  support  of  helicopter 
operations . 

h  Maintain  the  capability  of  deploying  and  op- 
erating from  aboard  carriers,  advanced  bases,  and  expeditionary  airfields 
(EAF's) . 

i   Maintain  the  capability  to  operate  during  dark- 
ness and  under  instrument  flight  conditions  to  include  ordnance  delivery 
under  the  control  of  ASRT's. 

j   Conduct  air  defense  operations  within  capability 
of  aircraft  assigned. 

(b)   Marine  Attack  Squadron  (AV-8) 

1   Mission. — The  mission  of  a  VMA(AV-8)  squadron  is 
to  attack  and  destroy  surface  targets  under  daylight  VFR  conditions,  escort 
helicopters,  and  conduct  such  other  operations  as  may  be  directed. 

2_     Tasks 

a   Conduct  close  air  support. 

b  Conduct  armed  reconnaissance,  interdiction  op- 
erations, and  strikes  against  enemy  installations,  utilizing  all  types  of 
conventional  weapons  compatible  with  assigned  aircraft. 

c   Conduct  air  defense  operations  within  capability 
of  aircraft  assigned. 

d  Maintain  capability  to  operate  during  darkness 
and  under  instrument  flight  conditions  to  include  ordnance  delivery  under 
the  control  of  ASRT's. 

e   Maintain  the  capability  of  deployment  or  extended 
operation  employing  aerial  refueling. 

f   Maintain  the  capability  of  deploying  and  operat- 
ing from  aboard  carriers~and  other  suitable  seagoing  platforms,  advanced 
bases,  expeditionary  airfields,  and  remote  tactical  landing  sites. 

g   Maintain  capability  to  perform  emergency  resupply 
missions  compatible  with~assigned  aircraft. 

h   Conduct  armed  escort  missions  in  support  of  heli- 
copter operations. 

i  Perform  organizational  maintenance  on  assigned 
aircraft. 

(c)   Marine  Attack  Squadron  ( All-Weather )  (A-6) 

1   Mission. — The  mission  of  the  all-weather  Marine 
attack  squadron  is  to~attack  and  destroy  surface  targets  under  all-weather 
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conditions,  to  escort  helicopters,  and  to  conduct  such  other  air  operations 
as  may  be  directed. 

2_  Tasks 

a   Conduct  close  air  support  under  all-weather 
conditions  to  include  ordnance  delivery  under  control  of  ASRT's. 

b   Conduct  armed  reconnaissance,  radar  search  and 
attack,  interdiction  operations,  and  strikes  against  enemy  installations, 
utilizing  all  types  of  conventional,  nuclear,  and  chemical  weapons  com- 
patible with  assigned  aircraft,  under  visual  and  all-weather  conditions. 

c   Conduct  air  defense  operations  within  capa- 
bilities of  aircraft  assigned. 

d   Perform  smoke  laying,  night  battlefield  or 
target  illumination,  and^insecticide  spraying. 

e   Maintain  the  capability  to  deploy  and  extend  the 
range  of  operation  by  employing  aerial  refueling  techniques. 

f   Maintain  the  capability  to  deploy  and  operate 
from  aircraft  carriers,  advanced  bases,  and  expeditionary  airfields. 

g  Maintain  the  capability  to  perform  emergency 
resupply  missions  compatTble  with  assigned  aircraft. 

h  Collect  and  disseminate  information  on  enemy 
units  within  the  capability  of  assigned  aircraft. 

i   Perform  organizational  maintenance  on  assigned 
aircraft. 

(2)   Marine  Fighter/Attack  Squadron,  Marine  Aircraft  Group.— The 
Marine  fighter/attack  squadron  is  organized  and  equipped  to  perform  a  dual 
mission  of  all-weather  interceptor  and  close  air  support  under  visual  flight 
conditions.   A  VMFA  squadron  utilizes  F-4  aircraft. 

(a)  Mission. — The  mission  of  the  Marine  fighter/attack 
squadron  is  to  intercept  and  destroy  enemy  aircraft  under  all-weather  con- 
ditions, attack  and  destroy  surface  targets,  escort  friendly  aircraft,  and 
conduct  such  other  air  operations  as  may  be  directed. 

(b)  Tasks 

1  Intercept  and  destroy  enemy  aircraft  in  conjunction 
with  ground  and  airborne  fighter  direction. 

2  Maintain  the  capability  to  attack  and  destroy  sur- 
face targets  with  those  conventional  weapons  compatible  with  assigned  air- 
craft. 

3  Provide  fighter  escort  of  friendly  aircraft. 

4  Perform  visual  reconnaissance. 
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5   Conduct  close  air  support  operations  within  the 
capabilities  of  assigned  aircraft. 

e_     Maintain  the  capability  of  deploying  and  operating 
from  aboard  carriers , "advanced  bases,  and  short  airfields  for  tactical 
support  (SATS) . 

7  Maintain  the  capability  of  deployment  or  extended 
operation  employing  aerial  refueling. 

8  Perform  organizational  maintenance  on  assigned  air- 
craft. 

b.   Support  Squadrons 

(1)   Headquarters  and  Maintenance  Squadron,  Marine  Aircraft 
Group 

(a)   Mission. — The  mission  of  H&MS,  MAG  is  to  perform 
logistic  and  administrative  support  for  units  attached  to  the  MAG. 

Cb)   Tasks 

1  Provide  intermediate  aircraft  maintenance  for  units 
assigned  to  the  MAG. 

2  Perform  intermediate  and  organizational  aircraft 
maintenance. 

3^  Requisition,  store,  issue,  and  account  for  the  ap- 
propriate supplies  and  equipment  for  supported  units. 

4  Provide  administrative  and  supply  support  for  the 
headquarters  of  the  MAG . 

5  Screen  and  repair  aeronautical  materials  in  need  of 
rework,  test,  or  check  (condition  codes  B  and  E) . 

6  Maintain  the  capability  to  deploy  as  an  integral 
unit  or  by  elements  in  support  of  separately  deployed  units. 

7  Conduct  individual  and  unit  training  as  required  to 
qualify  organic  personnel  and  supported  squadrons  for  performance  of  as- 
signed missions  and  tasks. 

8  Provide  logistic,  administrative,  and  training  flight 
support  for  assigned  squadrons. 

9  Provide  postal  and  disbursing  service  for  assigned 
squadrons  and  personnel. 

10  Provide  base  storage  and  distribution  of  classes  V 
and  V(A)  ammunition  to  supported  units. 

11  Manufacture  pyrogenic  products  as  required  for  sup- 
ported units. 

12  Provide  TAC (A)  support  if  TA-4  aircraft  is  assigned. 
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(2)   Marine  Air  Base  Squadron,  Marine  Aircraft  Group.— The  or- 
ganization of  the  wing  contains  an  MABS  m  each  of  tne  tacricax  Marine  air- 
craft groups.   The  internal  organization  and  personnel  strength  of  each  of 
the  MABS  depends  upon  the  type  of  group,  fixed-wing  or  helicopter,  and  upon 
the   number  and  type  of  tactical  squadrons  assigned  to  the  parent  group   Pe 
sonnel  and  equipment  for  the  operation  of  the  Marine  air  traffic  control 
squadron  (MATCS)  normally  are  assigned  administratively  to  the  MABS. 

(a)  Mission.— The  mission  of  the  MABS  is  to  provide  air 
base  facilities  and  services  (except  airfield  construction)  for  the  Marine 
aircraft  group  or  to  supplement  air  base  facilities  and  services  provided 
by  a  station  or  facility  when  based  thereon. 

(b)  Tasks 

1  Conduct  airfield  operations  and  air  traffic  control 
as  required  for  supported  units. 

2  Provide  camp  construction,  utilities,  and  mainte- 
nance as  required  f or^supported  units. 

3  Provide  mess  facilities  as  required  for  MAG  organic 
units  . 

4  Provide  base  storage  and  distribution  for  classes  I, 
III,  and  III (A)  supplies  to  supported  units. 

5  Provide  and  operate  the  base  air  freight  terminal. 

6  Maintain  the  capability  to  deploy  as  an  integral 
unit  and  by  elements  in  support  of  separately  deployed  units. 

7  Conduct  individual  and  unit  training  to  qualify 
personnel  of  MABS  and"supported  squadrons  in  the  performance  of  required 
tasks  and  missions. 

8_  Provide  weather  service  support  as  required  for  sup- 
ported units. 

9   Provide  internal  and  external  voice  and  record  com- 
munication to  the  group  within  capability  of  communications  equipment  as- 
signed. 

(3)   Marine  Air  Support  Squadron,  Marine  Air  Control  Group 
(MASS   MACG) . --The  Marine  air  support  squadron  is  organized  and  equipped  to 
l^tail  mai-ntain,  and  operate  ground  communications-electronics  facilities 
required  in  the  operation  of  the  direct  air  support  center  (DASC)  and  three 
hI?icopter-transportable  air  support  radar  teams.   The  personnel  strength 
SftSe  squadron  includes  the  necessary  aviators,  aviation  ground  officers, 
and  assistants  to  provide  technical  direction  for  aircraft.   The  squadron 
!s  self-suppo?ting  in  logistic  and  fiscal  functions  and  carries  adequate 
sSpptlesforindependent  deployment  or  for  operations  at  locations  apart 
from  its  parent  air  control  group. 

(a)   Mission.— The  mission  of  the  MASS  is  to  provide  facil- 
ities for  the  control  of  aircraft  operating  in  close  or  direct  support  of 
Fleet  Marine  Force  operations. 
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(b)   Tasks 

1_  Receive  and  coordinate  requests  for  air  support. 

2_  Provide  three  ASRT's  to  operate  and  maintain  the 
facilities  required  for  electronics  control  of  close  and  direct  air  support 
operations . 

3^  Maintain  the  capability  to  accomplish  a  mission  in 
a  situation  requiring  displacement  in  echelon. 

4_  Provide  for  the  operation  of  the  helicopter  direc- 
tion center  (HDC) . 

5^  Provide  fourth  echelon  maintenance  of  Marine  Corps- 
furnished  radar  equipment  and  aviation  peculiar  communications-electronics 
material  items  and  perform  third  echelon  maintenance  of  other  communications- 
electronics  items  and  generators,  except  single  sideband. 

2105.   BATTALIONS,  BATTERIES,  COMPANIES,  AND  UNITS 

There  are  two  aviation  units  directly  involved  in  offensive  air 
support.   The  Marine  air  tactical  control  unit  which  controls  aircraft 
around  the  home  field,  and  the  Marine  wing  weapons  unit  (MWWU)  which  assists 
the  squadrons  in  the  employment  of  special  weapons, 

a.  Detachment,  Marine  Air  Traffic  Control  Squadron. --Within  the 
MACCS ,  expeditionary  terminal  control  facilities  are  required  and  the  MATCS 
is  and  operational  facility  designed  to  handle  that  requirement. 

(1)  The  mission  of  the  MATCS  is  to  direct  and  control  air 
traffic,  including  landings  and  takeoff s,  within  a  designated  air  traffic 
control  area  under  all-weather  conditions. 

(2)  See  paragraph  2203,  for  a  detailed  discussion  of  the  MATCS. 

b .  Marine  Wing  Weapons  Unit,  Marine  Wing  Support  Group  (MWSG) 

(1)  The  MWWU  must  be  attached  to  a  group  or  squadron  for  admin- 
istrative and  logistic  support. 

(2)  The  mission  of  the  MWWU  is  to  provide  support  for  the  Marine 
aircraft  wing  in  accordance  with  the  missions  and  tasks  promulgated  in  MCO 
5440. 2{  )  . 
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Section  II.   MARINE  AIR  COMMAND  AND  CONTROL  SYSTEMS  (MACCS) 

2201.   GENERAL 

The  ranges,  speeds,  and  types  of  aircraft  employed  in  support  of  an 
amphibious  operation  require  that  their  control  be  directed  from  a  high 
command  level.   The  control  of  aircraft  is  more  detailed  and  covers  a  much 
greater  geographical  area  than  other  types  of  military  control.   Time  and 
space  factors  preclude  subdividing  an  extensive  area  into  small  zones  of 
action  as  in  the  case  of  ground  operations.   High-speed  aircraft  cross  a 
regimental  or  battalion  zone  of  action  in  a  matter  of  seconds.   Because 
the  speed  and  distances  involved  in  dealing  with  aircraft  are  substantial 
and  the  necessity  for  immediate  inflight  response  to  directives  and  orders 
in  air  operations,  it  is  paramount  that  the  controlling  commander  communi- 
cate directly  with  individual  aircraft  flights  through  a  centralized  con- 
trol system.   For  example,  a  situation  may  develop  m  which  aircraft  air- 
borne on  a  prebriefed  attack  mission  must  be  diverted  to  engage  a  newly 
discovered  target  threatening  the  landing  force.   Time  would  not  Permit  the 
requisite  change  in  orders  to  be  transmitted  through  a  group  commander  even 
though  the  airlraft  are  organic  to  the  group   It  is  m  ^^^P°^f  ^o  this 
timesaving  need  that  coordination  and  control  of  air  operations  over  a 
reTStivel?  broad  area  by  a  single  commander  is  essential    This  commander 
uses  a  system  through  which  his  authority  is  diffused  ^''^  ^l^^f^^l^^^, /°\,, 
him  in  the  actual  control  of  aircraft.   As  is  implied  in  the  foregoing,  all 
aircraft  operating  in  the  objective  area  are  not  controlled  from  a  single 
location.   ?heai?  control  system  has  subagencies,  all  of  which  exercise 
this  detailed  control  of  aircraft.   The  Marine  air  command  and  control 
svstem,  as  the  total  system  is  called,  permits  centralized  coordination 
lldlZervilion   of  air  operations  at  the  highest  level,  while  incorporating 
decentKIIzLLn  of  control  authority  to  =-»^°f  i-^^-^-^^f  ^ '„  J^^.'g^"^ 
2  for  the  air  command  and  control  agencies  and  parent  units  found  m  the 
MACG.   Figure  3  is  an  example  of  the  MACCS  deployed. 

2202.   CONTROL  OF  AIRCRAFT  AND  MISSILES 

a   Control.— This  aspect  of  Marine  aviation  is  crucial  since  it 
integrates  all  aircraft  activity  into  a  single,  coordinated  system.   It 
provides  for  the  exercise  of  authority  over,  and  direction  of ,  air  support 
Elements  during  the  conduct  of  operations.   Through  the  MACCS,  control  is 
exercised  to  perform  the  following  for  all  aviation  functions: 

(1)  Airspace  and  air  traffic  control. 

(2)  Employment  of  aviation  assets  and  weapon  systems. 

(3)  Selection,  coordination,  and  integration  of  the  agencies 
of  the  MACCS  for  the  execution  of  all  Marine  aviation  functions. 

b   control  of  Offensive  Air  Support .—FMFM  5-1,  Marine  Aviation, 
contains  a  complete  discussion  ot  the  aspects  of  control  as  applied  to  all 
aviation  functions.   This  paragraph  will  restate  pertinent  aspects  for  of- 
fensive air  support.   Definitions  are  found  in  chapter  1,  section  II.   Con 
trol  of  offensive  air  support  varies  depending  upon  the  category:   close 
air  sSpport  or  deep  air  support.   As  defined,  the  detailed  integration 
?iquirements  associated  with  close  air  support  make  its  control  more  mtri- 
cate  than  deep  air  support. 
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•  ALTHOUGH  NOT  ORGANIC  TO  THE  MACG,  THE  LAAM  BAHAUON  MAY  BE  PLACED  ADMINISTRATIVELY  AND/OR  OPERATIONALLY  UNDER  THE  GROUP. 


Figure  2. — Marine  Air  Control  Group. 


(1)  Air  Direction. — Air  direction  tasks  for  both  preplanned 
close  air  support  and  deep  air  support  are  similar.   Preplanned  close  air 
support  and  deep  air  support  require  air  direction  only  in  the  sense  that 
launch  times,  proper  terminal  control  assignments,  bomb  damage  assessment 
reports,  and  aircraft  recoveries  are  monitored.   For  immediate  close  air 
support,  however,  air  direction  requirements  are  more  detailed;  e.g.,  assets 
must  be  identified  and  schedules  must  be  adjusted.   The  major  differences 
between  preplanned  close  air  support  and  deep  air  support  are  time-sensitive 
factors  and  the  extent  of  fire  support  coordination  required.   In  close  air 
support,  the  response  times  from  both  the  MACCS  and  the  aircraft  themselves 
are  short  and  the  area  covered  by  fixed-wing  attack  aircraft  en  route  to  and 
while  on-target  at  low  altitudes  is  large.   Both  have  a  considerable  impact 
upon  surface  fires . 

(2)  Air  Control 

(a)   Close  Air  Support . --Air  control  of  close  air  support 
is  a  complicated  task.   Air  control  of  preplanned  and  immediate  close  air 
support  is  similar,  since  ordnance  delivery  is  a  terminal  control  agency 
function  and  varies  only  when  aircraft  have  arrived  on  station.   En  route, 
flight  following  is  normally  accomplished.   Rendezvous  and  assumption  of 
control  by  a  terminal  controller  follows. 

1   The  MACCS  terminal  controller  may  be  a  forward  air 
controller  from,  the  tactical  air  control  party,  an  airborne  foward  air 
controller,  or  a  naval  aviation  observer.   Airborne  controllers  (AFAC ' s  or 
NAO's)  are  preferred  for  close  air  support  control  as  they  are  better  able 
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to  identify  friendly  troop  positions  from  an  airborne  vantage  point.   How- 
ever, in  a  high  threat  environment,  the  vulnerability  of  airborne  controllers 
to  enemy  surface-to-air  weapons  may  be  so  great  as  to  preclude  their  use.   In 
that  case,  the  FAC  will  be  used  and  delivery  techniques  designed  to  increase 
the  survivability  of  delivery  aircraft  will  be  incorporated.   In  either 
event,  a  critical  requirement  for  close  air  support  is  the  identification 
of  friendly  positions  prior  to  delivery. 

2_  Electronic  aids  may  be  utilized  to  effect  terminal 
control.   One  method  is  a  radar  course  direction  facility/agency  which, 
through  precision  radar  control,  allows  for  ordnance  delivery  in  reduced 
visibility  conditions  and  from  altitudes  normally  considered  safe  from  man- 
packed  surface-to-air  weapons.   A  second  method  utilizes  TACP  operated 
ground-to-air  beacons,  employed  in  concert  with  appropriately  configured 
aircraft,  to  determine  both  friendly  and  target  locations. 

3_  Whatever  methods  of  terminal  control  are  used,  fire 
support  coordination  remains  the  responsibility  of  the  fire  support  coordi- 
nator (FSC) .   This  coordination  is  best  accomplished  prior  to  the  arrival 
on  station  of  the  close  air  support  aircraft. 

(b)   Deep  Air  Support. — Because  deep  air  support  is  conducted 
at  ranges  not  requiring  detailed  integration  with  ground  units  and  surface 
fire  support  units,  control  consists  mainly  of  flight  following  to  a  hand- 
over point.   This  hand-over  is  to  either  terminal  control  by  an  airborne 
controller  (AFAC  or  leader) ,  or  transfer  of  control  to  another  agency  for 
missions  in  support  of  forces  external  to  the  MAGTF . 

2203.   CONTROL  AGENCIES 

a.   Tactical  Air  Command  Center  (TACC) . — The  TACC  is  the  senior 
MACCS  agency.   The  supervision,  coordination,  and  general  control  of  all 
tactical  air  operations  in  the  MAGTF  area  of  responsibility  are  conducted 
by  the  TACC.   It  also  provides  the  Marine  tactical  air  commander  (TAC)  with 
the  means  to  direct  and  coordinate  organic  aviation  with  other  services. 
The  TACC  exercises  command  and  control  of  the  entire  MACCS  through  agencies 
both  organic  and  nonorganic  to  the  MACG.   These  agencies  include  the  DASC 
and  ASRT's  of  MASS,  one  or  more  TAOC ' s  from  the  MACS ' s ,  the  TACP ' s  of  the 
Marine  division,  and  the  MATCS ' s  to  effectively  fulfill  its  responsibility 
for  air  direction  and  command  of  tactical  air  operations,  current  intelli- 
gence information  regarding  pertinent  aspects  of  the  air  and  ground  situa- 
tion is  collected  by  the  TACC.   General  situation  information  is  displayed 
to  enable  the  TAC  or  his  designated  representative  to  rapidly  analyze  and 
manage  aviation  assets.   Control  of  the  airspace  is  exercised  through  the 
TAOC's.   Control  of  offensive  air  support  is  exercised  through  the  DASC. 
This  includes  the  authority  to  order  the  launch  of  reserve  aircraft  for  pri- 
ority missions.   The  TACC  is  equipped  with  the  communication  links  necessary 
to  gather  and  disseminate  the  information  necessary  for  rapid  shifts  of 
aviation  assets  as  the  air  situation  requires.   The  role,  tasks,  and  duties 
of  the  TACC  are  as  follows: 

(1)   Role. — The  role  of  the  TACC  is  to  function  as  the  senior 
MAGTF  air  command  and  control  agency  and  to  establish  the  operational  com- 
mand post  of  the  Marine  air  command  and  control  system  from  which  the  TAC 
can  supervise,  direct,  control,  and  coordinate  all  MAGTF  tactical  air  oper- 
ations . 
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(2)   Tasks 

(a)  To  maintain  complete  information  on  the  air  situation, 
including  that  ground  combat  information  essential  to  the  air  effort. 

(b)  TO  manage  all  aircraft  in  the  objective  area  to  ensure 
the  most  balanced  and  properly  weighed  utilization  of  assets  for  tactical 
air  operations. 

(c)  To  oversee  the  operations  of  subordinate  MACCS  agencies 
to  preserve  economy  and  unity  of  effort  in  the  execution  of  the  TAG  s  air 
plans. 

(d)  TO  serve  as  the  operational  point  of  contact  between 
the  MACCS  and  external  air  control  systems. 

(e)  TO  prescribe  emission  control  (EMCON)  conditions  in 
the  objective  area. 

(f)  To  prescribe  succession  of  command  and  control  re- 
sponsibilities within  the  MACCS  to  compensate  for  any  serious  degradation 
within  a  component  agency. 

(3)   Duties 

(a)  Coordinating  the  utilization  of  aircraft  by  the  DASC. 

(b)  Diverting  aircraft  from  scheduled  missions  to  meet 
other  priorities. 

(c)  Briefing  pilots  of  diverted  aircraft,  as  required. 

(d)  Establishing  alert  conditions  for  ground  alert  aircraft. 

(e)  Providing  subordinate  control  agencies  with  appropriate 
flight  schedules,  identification  signals,  aircraft  call  signs,  alert  con- 
ditions, and  aircraft  availability. 

(f)  Maintaining  current  status  displays  of  all  friendly  air 
operations  and  detected  threats. 

(q)   Providing  the  focal  point  for  the  dissemination  of  tac- 
tical data  information  between  air  control  agencies,  both  internal  and  ex- 
ternal  to  the  MACCS. 

and  capabilities  to  a  TACL.   a  iauu  c^u  ^  amount 

periods.   The  essential  difference  between  a  TACC  ^^^  f^f™^^  assigned 
of  airspace  for  which  each  ^^^^^P^f^^^^^jf^^SponSIuty  for  control  of 
tasks.   When  the  MAGTF  ^o"^"^e^d^^^h^f°^^f^\JcJ?f   however,  overall 
air  in  the  objective  area,  he  establishes  a  ^^f;^^^;^^?  establishes  a 
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group  may  employ  a  TADC  (afloat)  for  control  of  air  operations  in  its 
sector  of  responsibility.   Overall  control  is  retained  by  the  commander 
amphibious  task  force  (CATF)  through  the  task  force  TACC.   The  MACCS  TADC 
may  be  viewed  as  a  similar  "task  group"  agency  ashore  with  responsibility 
for  air  operations  in  the  landward  sector.   When  the  commander  landing 
force  is  capable  of  assuming  control  and  when  approved  by  the  CATF,  all 
control  of  air  operations  (in  the  objective  area)  passes  ashore.   The  pri- 
mary control  agency,  previously  designated  a  TADC,  becomes  the  TACC.   The 
CATF's  TACC  reverts  to  the  status  of  a  TADC  (afloat). 

c.   Tactical  Air  Operations  Center  (TAOC) 

(1)  General. — The  TAOC  is  the  subordinate  operational  element 
of  a  Marine  air  command  and  control  system  designed  for  control  of  a  sec- 
tor, en  route  air  traffic,  and  air  defense  operations.   The  TAOC  is  placed 
under  the  control  of  a  TACC/TADC  ashore  or  afloat,  depending  upon  the  spe- 
cific phase  of  a  particular  operation.   Because  of  its  surveillance  radar 
capabilities,  it  is  the  primary  source  of  radar  control  for  all  aircraft 
in  its  sector  of  responsibility.   The  TAOC  detects,  acquires,  and  tracks 
targets  in  its  assigned  area  of  responsibility  and  provides  an  up-to-date 
display  of  the  air  situation.   Tactical  data  is  exchanged  by  means  of 
digital  and/or  voice  communications  with  adjacent  TAOC ' s ,  the  TACC/TADC, 
and  other  agencies. 

(2)  Role. — The  offensive  air  support  role  of  the  TAOC  is  to 
provide  navigational  assistance  to  friendly  aircraft  in  the  accomplishment 
of  support  missions.   Additionally,  the  TAOC  functions  as  the  alternate 
TACC/TADC  when  directed. 

(3)  Tasks 

(a)  Recommending  geographic  sectors/subsectors  of  respon- 
sibility for  itself  and  component  elements. 

(b)  Detecting,  identifying,  and  classifying  all  aircraft 
within  its  sector  of  responsibility. 

(c)  Maintaining  a  summary  display  of  the  air  situation 
within  its  capabilities  and  disseminating  appropriate  elements  of  this 
information  to  other  designated  agencies. 

(d)  Coordinating  and  executing  emission  control  conditions 
as  set  by  higher  headquarters . 

(e)  Operating  as  a  TACC/TADC  for  limited  periods, 
d.   Direct  Air  Support  Center 

(1)   General. --The  DASC  is  the  principal  air  control  agency  re- 
sponsible for  the  conduct  of  tactical  operations  directly  supporting  ground 
forces.   It  functions  in  a  decentralized  mode  of  operations,  but  is  directly 
supervised  by  the  TACC/TADC.   It  is  normally  the  first  major  air  control 
agency  ashore  and  normally  lands  in  the  same  category  as  the  senior  ground 
combat  element  fire  support  coordination  center  (FSCC) ;   e.g.,  scheduled 
or  on-call  waves.   The  DASC  coordinates  close  air  support  strikes,  assault 
support,  and  certain  air  reconnaissance  missions.   It  also  disseminates 
friendly  and  enemy  aircraft  information  to  the  forward  area  air  defense 
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ra^irtffnf^hluLpter  faction  center   for   alloca..onto^apprcp^ 

terminal   control    agencies.      These   ^^5"^^^^;^^''°^^^?   ^,^,1^     (hc  ( A)  )  ,    and   the 
vAr      t-he^   TAG  (A),    the   helicopter   coordinator    Cairoornej     (.hl.  i.^;  j  ,    a 
IfKi.S':     ?^.    *Si  C  -.locates  Wit.   t.e   senior  .--^--f,,--??^  ^Sr 
iu  p^rt^S/iJ^s!^'  S^^uSS^o/p;Lcessityor  aetailea  ana  conti^ 
munications  and  coordination  between  the   DASC  JJ^  ^he^f  ^[^^^^.-ing^ither 
where  P°-i^l-'    ^h""!?  f  ^ASC  p'sonAel   shoSld  accimpan?  personnel'of   the 
ashore  or  elsewhere,    key  DASC  Pe?=°""^^^?"°'',°,„_t.on        The   DASC,    equipped 
ground  element  to  advise   and  assist  in  ?,i,'^^^=jj^^''^°"pre^2rve   operational 
Ind  operated  by   the  MASS ,    -^/^"^   r,-„^>^Lr  c^o^din^t^nr dLect^ir  .  support 
Sfr^raf  t^mplSm^ntr  the  .  -SC  receives^round  -d  air^ntell  .ence   informa- 
tion  and  disseminates   this   information  '^°   '^^^  ^Vj^^^^V;        ^   friendly  air- 
frlff  fnd^ilVonr tr^he  ^^^^^r^^^^^^   i-or^atio^  o. 
aircraft  under   its  control. 

(0\      Role    —The   role   of   the   DASC   is   to  provide   the   means    for 
processing  iiiecf^r   sSport  requests      to   ^^-^l^^^l,;^^' 
5ith   other   supporting   arms,    and   to  control    assignea   air 
procedures   of   area   airspace   control. 

1-^^      nAqr   Confiqurations.— FMFM   5-1,    Marine   Aviation,    contains    a 
complete   aisllsWr^^'^^^^fi^r..ions  and   situations    appropriate   for 
their  use. 

(4)      Tasks 

(a)  Receives  fragmentary  operation  orders  and  coordinates 
scheduled  preplanned  close  air  support. 

(b)  Receives,  processes,  and  coordinates  ground  force 
requests  for  immediate . or  on-call  air  support. 

(c)  A^ju-s  preplanned  schedules  and^divert^ 
irt^tiin  llTltTrTe  li^lTn.lliZilr^.lori.y   assigned  by  the  TACC/TADC . 

(d)  coordinates  the  execution  of  offensive  ^i^^^PP°J^^. 
•o-u  4-1,1  io ■(- -1,7 -ii-v  of  other  fire  support  means  through  the  appro 

missions  with  the  activity  of  °^J^^ J^^^g^fg^;  and  minimum  mutual  inter- 
priate  FSCC  to  ensure  maximum  aircratt  sare-cy 

ference . 

(e)  Refers  all  conflicts  In  supporting  arms  activity  to  the 
appropriate  FSCclir  Resolution  consistent  with  the  mission  of  supported 


units 


(f)      Provides  an  operational  point  of  contact  for  both  user, 
agencies  and  clole^ifsupprrt  ai/craft  for  the  resolution  of  conflicting 
priorities  and  the  coordination  of  efforts. 

(a)      serves  as  the  ground  combat  element's  operational  point 
of  contact  to  enl'uL  iTZlMr   suppLt  response  to  changing  ground  tactical 
situations  and  a  possible  reevaluation  of  priorities. 
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(h)   Receives  and  disseminates  to  the  ground  element's  air 
representative  all  pertinent  tactical  intelligence  and  information  reported 
by  aircraft  performing  close  air  support  air  missions. 

(i)   Assigns  control  of  DASC  aircraft  to  subordinate  termi- 
nal control  agencies  such  as  TACP ' s ,  TAC(A)'s,  AFAC ' s ,  NAO ' s ,  ASRT's,  and 
landing  zone  coordination  points  (LZCP's). 

(j)   Provides  requesting  aircraft  and  other  air  control 
agencies  with  appropriate  advisory  information  for  the  conduct  of  safe 
flight.   Such  information  includes  airstrikes,  TPQ  drops,  enemy  antiaircraft 
activity,  and  airspace  coordination  areas. 

(k)   Assigns  general  routes  of  aircraft  approach  and  retire- 
ment. 

(1)   Records,  monitors,  and  displays  information  on  the 
planned  and  existing  state  of  offensive  air  support  missions  and  advises 
TACC,  TADC,  and  FSCC  as  required. 

e.   Air  Support  Radar  Team 

(1)  General. — The  ASRT  is  a  terminal  air  support  control  agency 
subordinate  to  the  DASC  which  provides  precision  control  during  all  weather 
conditions.   The  ASRT  employes  a  radar  course  directing  central  (RCDC)  which 
consists  of  a  precision  radar  and  associated  computer  equipment  designed  to 
accurately  position  aircraft  without  visual  reference  to  the  earth's  surface. 
Aircraft  are  guided  to  a  point  in  space  from  which  released  bombs  impact  on 

a  predetermined  target.   This  is  accomplished  by  using  radar  derived  posi- 
tional information  and  manually  inserted  target  position  information,  wind 
data,  ballistics  data  based  upon  the  type  ordnance  being  used,  ordnance 
ejection  velocity,  speed,  and  altitude  of  the  aircraft.   In  order  to  accu- 
rately compute  this  radar  positional  information,  the  RCDC  must  be  estab- 
lished by  an  accurate  land  survey.   There  are  three  ASRT's  organic  to  the 
MASS  of  the  MACG.   They  are  organized  as  highly  mobile  air  control  facili- 
ties and  operate  in  support  of  the  MAGTF . 

(2)  Role. — The  role  of  the  ASRT  is  to  provide  day/night  all- 
weather  precision  control  of  aircraft  operating  in  support  of  MAGTF  opera- 
tions . 

(3)  Tasks . — The  principal  task  of  the  ASRT  is  to  provide  pre- 
cision control  of  strike  aircraft  for  medium  and  high  altitude  level  bomb- 
ing in  support  of  the  MAGTF.   The  ASRT  also  performs  the  following: 

(a)  Receives  and  computes  target  data  for  bombing  missions. 

(b)  Briefs  aircrews  on  the  mission  requirements. 

(c)  Coordinates  with  the  TAOC  or  other  appropriate 
control  agencies  to  receive  radar  hand-overs  of  mission  aircraft. 

(d)  Keeps  the  DASC  fully  advised  as  to  ASRT  operational 
status  and  conduct  of  operations . 

(e)  Notifies  the  DASC  of  the  results  of  each  mission. 
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(f)   Positions  aircraft  at  a  geographic  position  which 
point  for  air-to-surface  missile  delivery. 

ditionary  terminal  air  traffic  control  '^"""^J.fl^^litY  designed  to 
takeoff s  and  landings.   The  HATCS  -J^.°P|^;^nitWn  an  SIg.   P?ior  to  the 
handle  the  type  and  amount  of  ^ir  traffic  tounaw  airspace 

^"^f  f  aStho^?f  if  °oncJrnith'r„di?eroSs':ittonai  agencies  if  ap- 

control  authority,  in  concexu  wxo      -^    =.-;  v-cnarp  control  area  procedures 
propriate,  will  -sign  control  ---^-^^-^P^f^^jf ^S^ence  Operations 
for  air  traffic  control.   Once  ^^^°^^;. ^"!. .^3   but  operating  primarily 
in  accordance  with  these  general  ^^J^^^^^^^^?^ ' 35^^,?Ln,  the  SatCS  joins 
according  to  the  policies  of  the  TAG.  J-^^J^^"^^  aircraft  from  launch  to 
with  other  MACS  to  provide  continuous  control  of  aircrarr  rr 

recovery . 

(^^      Role  —In  order  to  provide  the  required  functions  for 

(1)  Roie.   in  oxutJi.     t'  MATCS  is  orqanized  into  three 

^S»riin:f  s^iSrn^:^"approach°S^n?i;i*grrnf-contro!led  approach  ,00  . 

and  control  tower . 

(2)  Tasks. --The. following  general  tasks  are  performed  by  MATCS 
during  expeditionary  operations: 

(n)       Provides  for  the  safe,  orderly,  and  expeditious  flow 
of  air  traffic  arrlvingTi?hL,°and  departing,  the  designated  control  area 
or  control  zone  under  all-weather  conditions. 

(b)  Provides  flight  identification  information  on  transit- 
ing or  incoming  friendly  aircraft. 

(c)  controls  the  expeditious  launch  of  assigned  ground 
alert  aircraft. 

(d)  Identifies,  reports,  and  assists  inflight  emergencies. 

(e)  Acts  as  the  control  agency  for  initiating  designated 
search  and  rescue  operations. 

(f)  operates  precision  radar  control  facilities  to  provide 
for  the  safe  recovery  If    friendly  aircraft  during  conditions  of  reduced 
visibility. 

(g)  coordinates  with  the  local  TAOC  to  ensure  continuity  of 
radar  control  for  aircraft  departures  and  recoveries. 

(h)   Establishes  arrival  and  departure  routes,  procedures, 
and  the  traffic  holding  points  (fixes)  within  the  control  area. 

(3)   MATCS  Agencies. -MATCS  operational  subsections  perform  the 
following  tasks: 

,a,   AEEI|ach.Control--.Pproag  control  i^ 

rhft?^iie^t1^^St^5Sir';?PKr^Si^itioS!=  DiSng  visual  flight  rules  ,vr., 
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conditions,  the  control  authority  is  mutually  shared  by  the  control  tower 
and  approach  control.  The  following  tasks  are  performed  by  approach  con- 
trol: 

1^  Receives  and  processes  flight  plans  and  aircraft 
from  adjacent  air  traffic  control  facilities. 

2_     Receives  and  handles  aircraft  recovery  and  departure, 

3^  Forwards  necessary  flight  plan  data  to  the  TACC/TAOC , 

4_  Provides  flight  assistance  as  requested  to  include 
weather  advisories,  status  of  navigational  aids,  radar  availability,  and 
emergency  assistance. 

(b)  Local  Control. — The  control  tower  is  responsible  for 
issuing  information  and  clearances  to  aircraft  operating  in  the  control 
zone  during  VFR  conditions  in  the  airfield  movement  area.   The  control 
tower  function  is  formally  described  as  local  control.   Local  control  exe- 
cutes the  following  tasks : 

1^     Provides  aircraft  in  the  airport  traffic  area  with 
information  concerning  airfield  weather  conditions,  air  traffic,  active 
runway,  altimeter  setting,  and  other  special  information  to  ensure  safety- 
of-flight. 

2^  Maintains  adequate  flight  separation  between  de- 
partures and  arrivals. 

3_     Receives  information  on  IFR  arrivals  from  approach 
control  and  relays  proposed  IFR  departure  flight  plans  to  approach  control. 
Once  approved,  it  relays  the  approval/modification  to  the  departing  aircrew. 

4_     Ensures  compliance  with  procedures  governing  traffic 
in  the  airport  traffic  area  through  visual  surveillance. 

(c)  Ground  Control  Approach. — The  GCA  section  is  responsi- 
ble for  the  effective  radar  control  of  aircraft  that  have  been  assigned  by 
approach  control  or  local  control.   This  control  normally  covers  the  transi- 
tion from  an  altitude  assigned  by  approach  control  to  termination  by  land- 
ing.  In  so  doing,  they  perform  the  following  tasks: 

1   Provides  precision  radar  control  to  aircraft  landing 
under  conditions  of  low  ceiling  and/or  low  visibility. 

2_     Provides  air  surveillance  radar  (azimuth  and  slant 
range  only)  letdowns  to  aircraft  when  appropriate. 

3      Coordinates  with  the  TAOC  for  ground  controlled 
intercept  {GCI)/GCA  hand-overs. 

4^  Provides  the  TAOC  aircraft  position  information 
when  requested  and  when  surveillance  radar  of  approach  control  is  inopera- 
tive. 

g.   Tactical  Air  Control  Parties 

(1)   General. — The  TACP  is  "a  subordinate  operational  component 
of  a  tactical  air  control  system  designed  to  provide  air  liaison  to  land 
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£   •„^^^-P4-  "   Tarp'c!  establish  and  maintain 
forces  and  for  the  control  of  ^^^^^JjfJ    JJ^^^I/lupported  units  and 
facilities  for  liaison  and  f^^^J^^f^^^^dJisf^he  ground  unit  commander  on 
appropriate  control  agencies,  ^'^f^^?.  ^''^^!^''^e!uest  and  control  air  support 
the  employment  of  supporting  ^^^""/f'^L.t^^Arllntrll   parties.   The  first 
missioL."^  There  are  two  Wes  of  tactical  air  ^^f  ^J^^PJ^^    i3  organic 

type  is  organic  to  the  ^'^f^^^^y^,t^^^i^°'' 'he  principal  difference  between 
to  the  infantry  regiments  ^"jj^f  ^^^^^J^^auSn  TaSp  has  two  forward  air  con- 
SSlTarSK!  S^ilf  t;:  ^^^^^^on   TACP '  s  have  none. 


(2)   Tasks 


(a)   Provide  liaison  and  communications  between  the  com- 
mander of  the  groSid  unft  to  which  assigned  and  the  appropriate  air  control 


agency. 


fb)   Provide  the  commander  of  the  ground  unit  current  in- 
formation on  the^eiploymlit  and  availability  of  aircraft  assigned  to  the 
support  of  his  unit. 

Cc)   Advise  the  ground  unit  commander  and  staff  on  matters 
concerning  close  air  support. 

(e)   Relay  pertinent  information  to  the  tactical  air  con- 
trol  agency. 

r^=^   Pv^rrise  control  of  aircraft  during  the  terminal  phase 
o,  Close  air  sup^^it  SIlJoSs  tTtlstre   accuracy  o£  weapcns  .elrvery  ana 
minimize  danger  to  friendly  troops. 

,3)  Di,i^i£--CP.-:The  di^^^^  r^l'Telill  lir'loTrT' 
officers  and  11  enlisted  ^^^If^^J^^^^^^^ /JJf  JS^ander  of  the  air  and  naval 
officer  normally  performs  the  duties  of  Jhe  commander  ^^^ttalion.  The 
gunfire  platoon,  communication  company,  of  the  heaq  ^^^.^^^.^g  ^^  i^_ 
air  control  officers  assist  the  '^^^^^f  ^°"  J^Je\nits ,  supervising  the  opera- 
mediate  air  support  requests  from  ^^^^^^^^Jj^g^^e  fire^upport  coordinator 
^J^   Sf  ?^rgeSfr:i^Si?sifuftior^anrfpec!fic  requests  of  subordinate 

units . 

^  1  marp  — Thp  reaimental  TACP  is  composed  of  one 
(4)   Regimental_TACP.  l^^.-ll'^'-'^T^^^aned   to  the  regimental 
officer  called  the  -^^^^f  .J^J^?^^ ^er^unl^afi^n  personnel  from  the 
operations  section,  ^^<^/°^^.^^i^ters  company.   The  air  officer  acts  m 
communication  platoon  of  headquarters  company     ^^  ^^ental  commander  m 
a  dual  capacity  as  a  special  staff  °"^^J^^f f i^er  in  charge  of  the  regi- 
regard  to  all  aviation  matters  and  as  ^f  ^"^^^^3  ^^  air  controller 
mental  TACP.   In  the  l^^ter  capacity,  he  may  act  a  ^^^  ^^^3^iidates _ all 

actually  controlling  an  ^i^^^^^^^'   ";„S°°J5nate  units  with  the  regimental 
preplanned  -r  support  requests  from  subordinate^u^^^^^    ^^^^^^^^  ^^^^ 

FSC.   He  coordinates,  as  neceto!=aj.y , 

subordinate  TACP's. 

(5)   Battalior^^ACP.-The  battalion  TACP^s  are  composed^of  3 

officers  and  12  iTOi^tid-^^Si^nication  personnel.   The 
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aviator/naval  flight  officer  functions  as  the  battalion  air  officer  and 
each  of  the  other  two  officers  is  the  leader  of  a  FAC  party. 

(a)  Air  Officer. — The  battalion  air  officer  duties  are 
similar  to  those  of  the  regimental  air  officer.   He  normally  remains  with 
the  battalion  command  group  when  deployed  and  functions  as  chief  advisor  to 
the  battalion  commander  on  all  air  operation  matters.   The  battalion  air 
officer  supervises  the  training  and  operation  of  the  two  battalion  FAC 
parties. 

(b)  Forward  Air  Control  Parties. — The  two  FAC  parties  gen- 
erally accompany  the  frontline  companies  of  the  battalion  during  all  phases 
of  the  amphibious  operation.   The  forward  air  controller  controls  aircraft 
executing  missions  in  support  of  the  battalion.   The  FAC  maintains  positive 
ground-air  radio  communications  with  assigned  support  aircraft  from  a  for- 
ward position  which  permits  him  to  observe  and  direct  each  aircraft  in  its 
run  on  the  target.   This  control  provides  for  accurate  ordnance  delivery 
and  maximum  troop  safety.   The  primary  duties  of  the  FAC  party  are: 

1^  To  operate  well  forward  with  the  assault  units  of 
the  battalion  so  as  to  observe  and  locate  targets  of  opportunity. 

2_     To  advise  the  supported  company  commander  on  the 
proper  employment  of  air. 

3_  To  direct  airstrikes  against  targets,  as  requested. 

4_  To  assess  damage  to  those  enemy  targets  after  a 
close  air  support  mission  has  been  executed. 


ligence  nature, 
position,  and  needs 


5_  To  gather  and  report  all  information  of  an  intel- 
6   To  stay  abreast  of  the  supported  unit's  plans, 


1_     To  stay  abreast  of  the  enemy  situation,  selection 
of  targets,  and  location  of  friendly  units. 

(6)  Division  Air  Section. --The  division  air  section  consists 
of  four  naval  aviators/naval  flight  officers  and  is  headed  by  a  colonel. 
Although  listed  here,  it  is  not  a  part  of  the  division  TACP .  (Personnel 
from  the  division  air  section  may  augment  the  division  TACP  in  the  FSCC 
as  necessary  and  the  division  air  officer  has  staff  cognizance  over  TACP 
operations.)  The  division  air  officer  does,  however,  perform  the  following 
tasks  normally  performed  by  the  TACP's: 

(a)  Provide  the  division  commander  current  information  on 
the  employment  and  availability  of  aircraft  assigned  to  the  support  of  the 
division . 

(b)  Advise  the  division  commander,  his  staff,  and  commanders 
of  those  elements  not  having  TACP's,  on  matters  concerning  air  support. 

(c)  Prepare  and  forward  requests  for  preplanned  close  air 
support  in  accordance  with  instructions  received  from  the  division  commander. 
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Section  III- 


EQUIPMENT  AND  SYSTEMS 


2  301.       GENERAL 

Because  of   the   -Itithreat  environment,  encountered.in  rnilltary 
operations   today,    Marine  ^orps   aircraft  must  be  eq^^PP^  ^^^   ^^^^^^^ 

riiSouf5o?S2  Z  *I.!'n2sf has^^rertel  a  nee.  for   corresponain.iy 

unique   equipment   and  systems. 
2302.       AIRCRAFT 


a. 


Fixed-Wing  Attack 


,,,      ^.-This  is  a  light  attack  ^^^^^^^^^Z^^^k 
The  AV-8  is  designed  for  -°-f;^^°^^it,°fS?  Vertical  tLeoff  and  landing 
visual  flight  conditions.   ^^^^J^^^^Ja   and  short  takeoff  and  landing  (STOL) 
(VTOL)  with  a  limited  o^^'^ancepayload,  ana       suitable  for  operations 
operations  at  maximum  gross  ^^^5^^^^;,  .^^?ter  it  may  operate  from  an  LPD, 
XLd  land  or  sea  bases   Like  a  ^f^-^P^;^;,^^^  ^o  perform  VTOL  and  STOL 
LHA,  LPH,  or  CVA.   Because  of  ^^^^'I'^i'^^^.^.^o^ides  a  considerable  im- 
S^Siations   it  is  extremely  versatile   f„//,riftacK  abilities  of  the  MAW. 

^nHv-f  is"ope?a?erSyN™A  l^uadrons.   (See  fx,.  4.) 


Figure  4. — AV-8 
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(2)  A-4. — The  A-4  is  a  light  attack,  single-engine,  jet  air- 
craft.  There  are  numerous  models  of  the  A-4  aircraft  in  service  use.   The 
A-4E/F/M  and  the  TA-4F  are  currently  employed  by  the  Marine  Corps,  although 
the  A-4E's  and  A-4F's  are  only  employed  in  the  Marine  Corps  reserve  squad- 
rons.  All  models  of  the  A-4  have  two  internally  mounted  20mm  cannons.   The 
A-4E/F  and  A-4M  are  single  place,  while  the  TA-4F  is  a  two-place  aircraft. 
The  A-4M  is  the  newest  model  in  service  with  the  Marine  Corps.   It  has  a 
vastly  improved  avionics  package,  (including  VHF/FM  radio).   Redesigned 
weapons  delivery  control  panel,  more  powerful  engine,  and  a  drag  chute 
which  allows  it  to  operate  from  shorter  airfields  than  earlier  models. 

The  A-4  is  designed  for  the  delivery  of  conventional  and  nuclear  weapons 
during  hours  of  daylight  and  under  visual  flight  conditions;  however,  it 
also  has  the  capability  of  delivering  conventional  ordnance,  under  the 
control  of  the  TPQ-10  radar,  using  either  manual  or  automatic  release  modes 
at  night  and  during  instrument  weather  conditions.   Marine  A-4  aircraft  are 
used  primarily  for  close  air  support,  medium  range  interdiction  missions, 
and  helicopter  escort  during  daylight  and  visual  flight  conditions.   It  is 
operated  by  VMA  squadrons.   (See  fig.  5.) 

(3)  A-6 .--The  A-6  is  a  medium  sized,  two-engine,  two-place, 
low  altitude,  all-weather  attack  aircraft.   A  central  solid-state  computer, 
search  radar,  doppler  and  inertial  navigation  systems  provide  an  integrated 
attack-navigation  capability  which  gives  the  aircraft  the  ability  to  locate, 
track,  and  attack  moving  targets  and  fixed  targets  in  all-weather  conditions, 
A  forward  air  controller  (FAC)  equipped  with  a  radar  beacon  (RABFAC)  can 
transmit  additional  input  to  this  on-board  computer  system.   The  bombardier/ 


Figure  5. — A-4 
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Figure  6. — A-6 . 


Figure  7.— F-4 
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Figure  8. — OV-10 


navigator  operates  the  system  and  provides  pilot  displays  of  contact  ana- 
logue, terrain  clearance,  attack,  and  horizontal  situation  information  in 
integrated  form.   It  is  operated  by  VMA(AW)  squadrons.   (See  fig.  6.) 


b.   Fixed-Wing  Fighter. — The  F-4  is  a  supersoni 
engine,  all-weather  fighter/attack  aircraft.   It  has  a 
refueling  probe  and  a  drag  chute  for  reducing  landing 
The  models  currently  employed  by  the  Marine  Corps  are 
The  F-4N  is  configured  with  the  visual  target  acquisit 
sidewinder  expanded  acquisition  mode  (SEAM)  which  grea 
combat  capability.   The  primary  mission  of  the  F-4  is 
cept  of  enemy  aircraft.   It  has  a  secondary  mission  of 
targets  during  daylight  and  visual  flight  conditions, 
oprated  by  VMFA  squadrons.   (See  fig.  7.) 


c,  two-place,  two- 
retractable  air 
roll  distances . 
the  F-4 J  and  the  F-4N. 
ion  system  (VTAS)  and 
tly  enhances  its  air 
the  all-weather  inter- 
attacking  surface 
F-4  aircraft  are 


Fixed-Wing  Reconnais 


place,  short  takeoff  and  landin 
prop  engines.  Four  7.6  2mm  guns 
under  the  main  fuselage.  The  f 
accommodating  six  fully  equippe 
OV-10  is  visual  observation  and 
for  artillery  or  naval  gunfire 
armament  allows  it  additionally 
copter  escort.   The  OV-10  is  op 

2303.   WEAPONS 


sance. — The  OV-10  is  a  two-engine,  two- 
g  aircraft.   It  is  powered  by  two  T-76  turbo- 
are  mounted  in  the  ordnance  sponson  located 
uselage  cargo  compartment  has  a  cargo  bay 
d  combat  troops.   The  primary  mission  of  the 

reconnaissance.   It  can  serve  as  a  vehicle 
spotters  and  air  controllers.   The  OV-10 's 

to  provide  light  suppressive  fire  for  heli- 
erated  by  VMO  squadrons.   (See  fig.  8.) 


a.   General. — Marine  aviation  units  are  equipped  with  a  variety  of 
aircraft  weapons  and  associated  systems,  and  many  of  these  weapons  can  be 
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modified  to  suit  the  method  of  delivery  and  fusing  necessary  for  each  mis- 
sion.  In  order  to  exploit  fully  the  functional  capacity  of  any  weapon, 
it  is  essential  to  understand  some  basic  nomenclature  and  what  weapon  op- 
tions are  available  to  the  commander.   Aviation  weapons  and  systems  include: 

CD  General  purpose  and  fire  bombs. 

(2)  Rockets. 

(3)  Cluster  bomb  units  (CBU's). 

(4)  Guns. 

(5)  Air-to-surface  missiles. 

(6)  Air-to-air  missiles. 

(7)  Flares. 

(8)  Special  purpose  weapons. 

(NOTE:   Only  those  weapons  which  reflect  general  capabilities  are  included. 
Complete  weapons  listings  and  descriptions  and  kill  probability  tables  can 
be  found  in  the  FMFM  5-2  series,  Joint  Munitions  Effectiveness  Manuals 
(JMEM's) .) 

b.   General  Purpose,  High  Explosive  Bombs . —The  low-drag  MK  80  series, 
general  purpose  bombs  are  the  most  frequently  used  by  Marine  aviation.   (See 
figs.  9  and  10.)   Specific  weight  classes  and  designations  are  as  follows: 


Designation 

MK  81 
MK  8  2 
MK  83 
MK  8  4 


Weight  Class 

250-pound 

500-pound 

1,000-pound 

2,000  pound 


(1)   Tail  Assemblies. — The  warheads  of  the  MK  81,  MK  82,  and 
MK  8  3  may  be  configured  with  either  of  two  types  of  tail  assemblies— a 


Figure  9. — General  Purpose  Bomb,  Conical  Tail. 
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ELEaRICAL 
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Oe »     ^ 


Figure  10. — General  Purpose  Bomb,  Snakeye . 

conical  tail  as  shown  in  figure  9 ,  or  a  retarding  device  as  shown  in 
figure  10.   Bombs  configured  with  the  retarding  tail  device  are  called 
Snakeye  bombs . 

(2)  Snakeye  Bombs . — Snakeye  bombs  may  be  released  in  retarded 
mode  (fin  extended) ,  or  in  a  free-fall  mode  (fin  retracted) .   The  purpose 
of  the  retarded  delivery  is  to  allow  bomb  release  from  extremely  low  alti- 
tudes without  endangering  the  delivering  aircraft  from  ricochets,  bomb 
fragments,  or  debris.   The  extended  fins  slow  the  bombs  and  allow  the  de- 
livering aircraft  time  to  separate  from  the  projectile  prior  to  its  impact. 

(3)  Bomb  Fusing. — Since  weapon  effectiveness  is  frequently 
determined  by  when  and  where  the  weapon  detonates,  proper  fuze  selection 
for  the  target  to  be  attacked  is  critical .   Fuze  arming  can  be  mechanical 
or  electrical  and  can  be  positioned  as  nose,  tail,  or  both.   There  are 
basically  four  types  of  bomb  fuze  detonations  available: 

(a)  Proximity  (airburst) . 

(b)  Instantaneous  (impact) . 

(c)  Short  delay  (milliseconds) . 

(d)  Long  delay  (hours) . 

c.   Firebombs . — The  MK  77  is  the  primary  firebomb.   (See  fig.  11.) 
It  has  a  fuel  capacity  of  75  gallons  and  weighs  520  pounds.   Firebombs  have 
a  very  erratic  trajectory,  and  they  must  be  released  at  very  low  altitudes 


33 


Par,  2303 


FMFM  5-4 


Figure  11. — MX  77  Firebomb  (Napalm). 


to  achieve  the  desired  accuracy. 


:o  acnieve  rne  aes^r^u  a^.u.co^.   A  typical  ground  pattern  for  the  MK  77  is 
elliptical  in  shape  and  is  approximately  215  feet  long  in  the  direction  of 
delivery  and  7  5  feet  wide. 


d.   Cluster  Bomb  Unit  Weapon  Dispenser  Systems 

(1)  The  CBU  weapon  dispenser  systems  consist  of  several  types 
of  bomb  casings  filled  with  a  large  number  of  small  weapons.   There  are  a 
variety  of  different  munitions  including  antipersonnel,  antimaterial ,  and 
StSank?   The  CBU  systems  are  designed  to  provide  a  high  kill  or  damage 
p?obab?lity  against  area,  moving,  and  point  targets.   Although  there  are 
numerous  dispenser-munition  combinations,  only  the  ones  most  frequently 
l^d   will  be  discussed  in  this  paragraph.   For  more  technical  information, 
see  the  FMFM  5-2  series.  Joint  Munitions  Effectiveness  Manuals. 

(2)  The  Navy-developed  MK  7  dispenser,  loaded  with  MK  118  anti- 
tank bomblets,  is  designated  as  the  MK  20  (Rockeye  II)  ^BU  weapon  system 
(See  fig.  12.)   The  Rockeye  is  also  compatible  with  carriage  and  delivery 


DISPENSER  FUZE  (MECHANICAL) 


iqure  12. —Cluster  Bomb  Unit  Weapon  Dispenser,  MK  20 


Figu 
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Figure  13. — MK  4,  20itim  Gun  Pod. 


from  MER/TER  bomb  racks  and  can  be  released  from  essentially  all  of  the 
existing  delivery  maneuvers.   In  addition  to  being  most  effective  against 
armor,  the  Rockeye  has  proven  to  be  an  excellent  general  purpose  weapon. 


e.  Guns . — There  are  two  basic  gun  configur 
cannon — internal  and  external.  The  MK  4,  20mm  gun 
ternal  configuration.  (See  fig.  13.)  It  consists 
rotating  eight-chamber  cylinder;  and  feed,  firing. 
The  pod  has  a  750-round  capacity  and  a  4,800  ±200- 
fire.  The  GPU-2/A,  lightweight  20mm  gun  pod  conta 
has  a  300-round  capacity  and  low  firing  rate  of  75 
(See  fig.  14.)  The  GPU-2/A  will  be  authorized  to 
The  20mm  gun  is  probably  our  most  accurate  and  eff 
light  and  medium  armored  surface  targets.  Its  gre 
lack  of  a  standoff  capability  in  heavily  defended 


ations  for  the  20mm 
pod  is  used  in  the  ex- 
of  two  20mm  barrels;  a 
and  ejector  mechanisms, 
round-per-minute  rate  of 
ins  an  M-197  gun,  which 
0-rounds  per  minute, 
attack/helicopter  MAG ' s . 
ective  weapon  against 
atest  limitation  is  its 
areas . 


CABLE  CONNECTOR 
GUN  SUPPORT 


AFT  FAIRING 

L 


LATCH 


NOSE  FAIRING 


V 

POD  DRUM 
SUSPENSION  LUG 


FORWARD  FAIRING 


Figure  14. — GPU-2/A,  Lightweight  20mm  Gun  Pod, 
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?F^  '^   ^    \_^ 


ccnzi> 

MKS  WARHEAD  (HEAT) 


Figure  15 .—2 . 75-Inch  Folding  Fin  Aircraft  Rocket. 

f.   Rockets. -TWO  types  of  air-to-surface  --'j^ts  exist  in  the  Marine 
corps  inventory-the  2.75-inch  folding  fin  aircraft  rocket  (FFAR)  and  the 
5-inch  Zuni  rocket. 

(1)   The  2.75-inch  FFAR  can  be  launched  from  two  different  pods; 

(rapid  repeat)  in  combat,  since  ripple  firing  greatly  increases  tne  proD 
ability  of  a  hit. 


Figure  16. — 5-Inch  Zuni  Rocket 
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Figure  17. — Shrike  Antiradar  Missile. 

(2)  The  5-inch  Zuni  rocket  is  carried  and  launched  from  either 
a  two-tube  launcher  or  a  four-tube  rocket  pod.   (See  fig.  16.)   Rockets 
can  be  fired  singly  or  in  ripple;  the  warheads  for  the  Zuni  include  frag- 
mentation, antitank,  shaped  charge,  and  white  phosphorous. 

(3)  The  best  ground  fragmentation  pattern  is  achieved  by  firing 
one  pod  or  more  on  the  same  pass . 

g.   Air-to-Surface  Guided  Missiles. — The  Bullpup,  Shrike,  and  Wall- 
eye air-to-surface  guided  missiles  have  greatly  increased  our  abilities  in 
highly  sophisticated  defensive  environments  against  hard  or  specialized 
targets.   The  design  characteristics  of  these  weapons  provide  increased 
accuracy,  improved  warhead  effectiveness,  and  standoff  capabilities. 

(1)  Shrike. — Shrike  is  a  400-pound,  antiradar  missile  capable 
of  detecting  and  homing  on  pulse-type  radars.   (See  fig.  17.)   Shrike's 
range  is  highly  dependent  upon  the  mode  of  delivery. 

(2)  Walleye. — Walleye  is  an  air-to-ground  glide  bomb  which  has 
an  automatic  television-type  guidance  system.   (See  fig.  18.)   The  warhead 
is  especially  designed  for  use  against  heavily  structured  targets.   In  the 
close  air  support  role,  is  is  restricted  to  targets  which  are  well  defined, 
easy  to  acquire',  and  which  contrast  sufficiently  with  their  surroundings 
for  the  homing  of  the  weapon.   It  is  also  limited  to  daylight  and  clear 
weather  conditions. 

2304.   CAPABILITIES  OF  AIRCRAFT  WEAPONS  SYSTEMS 

The  principal  advantages  of  aircraft  weapons  accrue  from  their 
ability  to  hit  targets  which  other  supporting  arms  cannot  engage  because 
of  range  or  defilade;  to  deliver  munitions,  including  special  weapons  of 
great  destructive  power;  and  to  destroy  heavily  fortified  positions  and 
point  targets.   Other  significant  aircraft  capabilities  include: 
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Figure  18. — Walleye  Air-to-Ground  Glide  Bomb. 

a.   variety  of  Attack. -Subject  to  weather,  terrain,  and  troop 
safety  tlmlLtions,  aircraft  have  the  ability  to  carry  out  the  type 
of  attack  best  suited  to  the  target. 

b   Accuracy.— The  expected  accuracy  of  air-to-surf ace  weapons  is 
dependent  u^^^fllral  factors,  such  as  the  degree  "^/"^^-J^^J  .^^"^uty 
proficiency  and  level  of  "^i"-'''  f ^.^^cted  acciraSy  is  also  affected  by 
IVl^.mrs'Ulerl  :i:i:iTLn.'tV:lllTst   Light  If   the. particular 

s  Ln-wo-^^?;n^rffo^^riL:rriivLr?^  ^"iae/^?re J 

(1)  strafing. 

(2)  Retarded  Snakeye  bombs  and  firebombs. 

(3)  Rockets. 


(4) 


Free-fall  (unretarded  bombs) 


c.   Observation. -Aircraft  performing  close  axr  support  ^^^^^^J^J^J 
capable  of  maintaining  continuing  observationover  large  areas,  xnaddxtx 

?o\he  area  in  which  a  close  air  --PP°f  -^^^^°J  ass^sSnce^o  the  supported 
capability  enables  aviatxonun.ts  to  be  of  great  ass.sta^^^    ^^  i,n.^diate 

ground  unit  commander.   Support  aircratt  ^^"  /^^^  . ,      reverse  slopes 

hrVt^^el  Ir^af  be?S^Slr sh!I?dtalrSr gLuS^'SSLeStion ,      The  cjpa- 

blliS  ?o  sLrcSLr  Ld  attack  targets  gives  air  support  a  significant 

advantage  over  other  fire  support  means. 
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d.  Speed  and  Maneuverability. — The  speed  of  aircraft  enables  com- 
manders to  concentrate  overwhelming  air  strength  in  the  objective  area  from 
distant  and  dispersed  bases  and  to  deliver  attacks  with  a  great  measure  of 
surprise.   Their  speed  and  maneuverability  also  provide  a  measure  of  pro- 
tection from  enemy  fires  and  detection  from  enemy  radar. 

e.  Neutralization. — The  ability  of  aircraft  to  operate  in  flights 
of  more  than  one  aircraft  with  great  speed,  and  to  carry  large  amounts  and 
a  variety  of  ordnance,  enables  them  to  neutralize  targets  that  threaten 
landing  force  operations.   Continued  neutralization  over  a  prolonged  period 
is  dependent  upon  the  availability  of  aircraft;  ordnance;  petroleum,  oil, 
and  lubricants  (POL);  and  integration  with  other  supporting  arms. 

f.  Radius  of  Action. — Tactical  air  support  aircraft  can  operate 
from  land  bases  or  from  aircraft  carriers  located  a  considerable  distance 
from  the  target.   The  normal  combat  radius  of  support  aircraft  can  be  ex- 
tended by  in-flight  refueling. 

g.  Mobility  and  Flexibility. — The  mobility  and  flexibility  of  sup- 
porting air  units  permit  the  employment  of  a  limited  number  of  aircraft 
against  individual  targets  or  the  concentration  of  large  numbers  of  aircraft 
against  targets  of  greater  extent  and  more  importance.   The  variety  of  arma- 
ment which  can  be  carried  by  each  aircraft  permits  flexibility  in  selection 
of  targets  and  makes  every  type  of  enemy  installation  a  potential  target. 
The  control  of  close  air  support  is  highly  flexible,  since  within  the  con- 
trol system  a  close  air  support  mission  can  be  controlled  by  either  ground 
agencies  which  include  either  a  forward  air  controller  or  an  air  support 
radar  team;  or  by  airborne  agencies,  an  airborne  forward  air  controller  or 

a  naval  aviation  observer.   Control  can  be  shifted  between  these  agencies  as 
required  to  maximize  effectiveness.   The  variety  of  delivery  methods  avail- 
able from  aircraft  range  from  high  angle;  e.g.,  dive  bombing,  to  low  angle; 
e.g.,  glide  bombing.   The  ability  to  integrate  aircraft  support  with  other 
supporting  arms  enhances  their  overall  flexibility.   The  independence  from 
terrain  obstacles;  e.g.,  rivers,  hills,  etc.,  and  the  aircraft's  tremendous 
speed  generally  provide  a  mobility  advantage  to  aircraft  over  surfaceborne 
supporting  arms  in  the  changing  of  areas  or  targets. 

h.   Availability. — Primary  dependence  is  normally  placed  on  tactical 
aviation  in  land  operations  beyond  the  range  of  naval  gunfire  and  during 
periods  when  the  artillery  is  displacing  or  is  inferior  to  that  of  the  enemy. 
During  the  assault  phase  of  an  amphibious  operation  and  prior  to  landing  the 
force's  artillery,  air  and  naval  gunfire  are  the  primary  supporting  arms 
available  to  the  landing  force.   During  the  planning  phase,  aviation  support 
is  planned  so  as  to  provide  the  maximum  number  of  aircraft  possible  in  close 
support  of  the  ground  forces  during  the  assault  phase.   Aircraft  are  main- 
tained in  an  air  alert  status  over  designated  points  during  the  assault  phase, 
This  permits  a  part  or  all  of  an  air  unit  to  be  directed  against  a  critical 
target  with  minimum  delay.   V/STOL  aircraft  possess  a  forward  based  ground 
loiter  capability  that  can  match  or  better  response  times  of  air  alert  air- 
craft with  significantly  reduced  draw-down  of  assets  available.   Ground 
alert  aircraft  enhance  the  overall  capability  of  air  to  support  landing 
force  units;  however,  ground  alert  aircraft  require  a  longer  period  of  time 
to  provide  the  support  requested  than  aircraft  in  an  air  alert  status. 

i.   Morale  Effect. — Closely  allied  to  all  of  the  above  is  the  posi- 
tive effect  air  support  has  upon  the  morale  of  the  supported  troops.   The 
airplane  is  an  outstanding  morale  builder  to  friendly  forces  and,  conversely. 
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serves  as  a  symbol  of  defeat  to  the  enemy.   The  presence  of  aircraft  engaged   ,' 
iSclSse  sSp?ort  missions  has  a  detrimental  effect  on  an  enemy's  morale, 
sLce  I?  is'^fpositive  indication  that  the  enemy  has  lost  control  of  the 
air--that  one  arm  of  his  forces  has  been  overcome  or  defeated.   Since  the 

and  the  enemy  force. 

2305.   LIMITATIONS  OF  AIRCRAFT  WEAPONS  SYSTEMS 

The  most  significant  limitation  of  aircraft  weapons  systems  is  the 
difficulty  in  providing  support  at  night  and  xn  periods  of  limited  visi 
bility.   Other  significant  aircraft  limitations  include: 

;,    Radius  of  Action. —The  radius  of  action  of  an  aircraft  is  deter- 

target. 

h   Time  on  Station. —Time  on  station  is  also  influenced  by  the  fac- 
tors set'fortragSve    Oth;r  factors  are  distance  from  the  -r  base  to  the 

for^arf  edge  of  the  battle  area  (FEBA)  ,  f-J:/--f  J]:JS,a;t  arf  ^eLt  ef- 
altitude  flown,  and  fuel  ^^^^rve  requirements    Jet  aircraft  are  least 

ficient  in  endurance  when  operating  Jj^^^^-^jj^^^^^f  ;,,tiing  a  strike  mission 
^^"""'rh^servfsTOL^aircraft  are  capable  of  extended  time  on  station  while 
le^rtfng'rftrl^f  mL:irn^:hL\tili?ing  a  g 

j.^        V,  Zv,^  ^r/cT^oT  aiT-r-raft  is  not  actually  airborne,  nis  eiiet-uxvc   ^-i-m 
ft^tlSn-^is'^lnc^eaJid!   in  a  high  threat  Lssile  -viron^ent  aircraft  can 
?e  eipScted  to  remain  in  the  target  area  no  longer  than  3-5  minutes. 

c.   communications. -Radio  communications  are  of  great  i^P°^tance  to 
,ir  support  strikes. SSdio  communications  are  the  only  means  for  trans 

SttfnfSatailef  Instructions  .  to  "-'^°--  ^  j-"";,^^^  (icV  s^anf  sSp- 
oraft  support  "i-i"-""^  airspace  ooordrnatron  areas  (ACA^s)  and  ^^P,^^^^ 

^arirro^LroaSo^s!  '?S"ro%i^S?lic?|ene^my  communication^ 
QVQ terns /devices,  lengthy  conversations  between  aircraft  ana  conrroxixny 
l^gl^cTlf :irbe'prec  udL   Mission  briefs.  =-^^  --^I,--  ^i^-^Lti- 
ricafio?;!?!  ro?Siytf  a?co°mplishir£f  dead  rlcKoni^ng  navigation  and 
prebriefed  markings. 

d    T^^nMfication  of  Targets. -Identification  and  location  of  pre- 

?rr-rrg^^-mt?rin/^-3in^^ 

Tst   Sra!^^li?;hef  I^ln^ilLattJnTay'-L^lfne^L'^rSItlorto  prominent  ter- 
rain  features  and  the  use  of  smoke. 
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e.  Weather. — Weather,  in  addition  to  being  a  limiting  factor  itself, 
aggravates  all  other  limitations.   The  weather  at  the  target  is  the  main 
limitation,  rather  than  en  route  and  home  base  weather.   Weather  at  the 
target  area  makes  location  of  the  target  difficult  and  limits  the  types  of 
attack  which  can  be  made.   With  low  ceiling  and  poor  visibility,  the  ef- 
fectiveness of  visual  close  support  decreases.   As  ceiling  and  visibility 
improve,  so  does  the  capability  for  close  air  support.   Rapid  progress  is 
being  made  in  the  technology  of  close  air  support  attack,  as  well  as  the 
identification  of  targets  and  launching  of  missiles  against  targets  under  all 
conditions  of  weather  and  darkness . 

f.  Enemy  Antiaircraft  Efforts. — The  proliferation  of  man-packed  and 
vehicle-mounted  antiaircraft  artillery  and  missile  systems  provides  an  op- 
portunity to  mass  antiair  fires  with  frontline  units.   Concentrations  of 
fire  by  in-flight  tracking  weapons  systems  may  force  offensive  air  support 
aircraft  into  a  defensive  role  and  preclude  the  effective  employment  of 
weapons  in  support  of  ground  troops . 

2306.   GROUND  SUPPORT 

An  extensive  support  effort  is  required  to  keep  aircraft  flying. 
Since  an  aircraft  is  not  performing  its  mission  while  awaiting  servicing 
on  the  ground,  minimum  time  should  be  spent  on  refueling,  rearming,  and 
general  maintenance.   In  consonance  with  this  overall  effort,  a  vast  array 
of  equipment  is  required  in  the  ground  support  role  to  expedite  the  neces- 
sities of  making  aircraft  launch-ready. 

a.   Aircraft  Ground  Support 

(1)   Vehicles . --All  sorts,  sizes,  and  shapes  are  needed  to  start, 
tow,  service,  and  recover  aircraft.   Types  of  vehicles  range  from  a  small 
battery  cart  to  a  gigantic  crane.   Examples  of  ground  support  vehicles  are 
contained  in  the  following  list,  but  they  are  too  numerous  to  cover  in 
detail  in  this  publication: 

(a)  Tow  tractors;  for  towing  and  positioning  aircraft. 

(b)  Starting  units;  to  provide  the  electrical  power  and 
compressed  air  necessary  for  starting  or  performing  maintenance  functions. 

(c)  Oxygen/nitrogen  carts;  to  service  and  replenish  oxygen/ 
nitrogen  systems. 

(d)  Fuel  trucks;  for  refueling  if  a  tactical  airfield  fuel 
dispensing  system  (TAFDS)  is  not  operating. 

(e)  Defueling  trucks;  for  defueling  as  a  safety  measure 
prior  to  maintenance  work  or  to  withdraw  contaminated  fuel. 

(f)  Crash  vehicles;  to  provide  fire  fighting  and  rescue 
equipment,  and  the  personnel  specifically  trained  to  minimize  injury  and 
damage  resulting  from  an  aircraft  mishap. 

(g)  Cranes;  for  lifting  disabled  aircraft  and  aircraft 
parts  (e.g.,  engines,  transmissions,  or  portions  of  a  fuselage). 
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,..,... .  -L.ii-isi^^iy?*S-a;-nfa  ror.f.cS^=.r„Lcr- 


includes 


aircraft, 
to  aircraft 
ordnance . 


;ide  a  steady,  level  platform  on  which  to  work. 

(b)   Portable  jacks;  necessary  to  change  tires  or  the  land- 
ing  gear. 

,c,   Engine  stands:  especially  ^--^flf  .[^l^^H   t?  iTl^l 
engines  and  to  perforn,  maintenance  on  the  ang.ne  while  it  is 

craft. 

,d,   Hydraulic  ,e„ny;  portable  -^Vf -^i^^.^^^^rraulir 

rre:^Si:^o"thrti?c^fft=l?rtlf  wfth  ;rfurning  up^he  aircraft  engine, 

thus,  hydraulic  systems  can  be  checked. 

(3)   ordnance  Suppo^^-  Equipment  and  S£aces 

i^:,^^r-.  to  ease  the  loading  of  ordnance  aboard 

(a)  Weapons  loader;  to  ea^e  unc  j.     -^ 

■i^-...  nar■r■^ps   ordnance  from  buildup  area 

(b)  Weapons  carrier;  carries  oruudnv, 

(4)   Avionics  Ground  Support 

,a,   Mr  conditioned  -bile  maintenance  facilities  (MMF^s, 
provide  controlled  environment  for  maintenance  of  the 
systems . 

(b)   Test  equipment;  usually  maintained  in  the  air  condi- 
tioned trailers  to  test  and  repair  avionics  components. 

b.   H,da^^roun^^,EHort.:-A  rada   ^ acili-y^wi^\--i^^.,^lp^.if  Inf' 
over  a  wide-ifiTTTh^Fiby  necessitating  a  fairiy  la  g 
equipment  for  its  operation. 

(1)   Mr  Conditlone^^oundHTOof^liler  --Radar  J^-iP-f,;-" 
erates  a  largi  a55W^^  ''"^i3o"°tSrc?i?ica!  radIo1ommSnl?at?ons  between 
Thf  coJ;?;il?efs  rnrrirSift'rl?;ire%rotection  from  environmental  noise. 

..  mnst  hi^Uv-|Hilg-I=  -airthfsplcf i»  -^00^=^ 

them. 

(3)   Portable  Equipment 

during  inclement  weather. 


{ 
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(b)   ASRT  equipment;  trailers,  antennae,  and  vehicles  to 


(4)   Computers  for  TACC/TAOC. — These  must  be  in  an  air  condi- 
tioned space  to  prolong  the  life  of  the  computers.   They  are  used  to  dissem- 
inate information  vital  to  the  aircraft. 

2307.   AUTOMATED  DATA  SYSTEMS  (ADS) 

A  basic  understanding  of  computer  systems  is  essential  for  command- 
ers.  Automated  data  systems  provide  timely,  mission-essential  information 
and  may  have  a  decisive  influence  on  the  outcome  of  future  combat  opera- 
tions. 

a.  Responsibility  of  the  Commander . --Most  computers  have  five  pre- 
dominant characteristics.   They  are  digital,  electronic,  high-speed  devices 
providing  automatic  retrieval  of  information  utilizing  a  stored  program. 

A  computer  functions  only  in  response  to  the  way  in  which  it  has  been  pro- 
grammed and  is,  therefore,  only  as  accurate  and  efficient  as  the  people  who 
program  and  operate  it.   Any  computer  must  be  provided  current  and  accurate 
data.   It  is  the  responsibility  of  the  military  commander  to  determine  what 
information  is  to  be  analyzed,  what  the  relative  weights  of  the  variables 
are,  and  in  what  format  the  resultant  analysis  is  to  be  presented.   The  com- 
puter assists  the  commander  in  decision  making  by  providing  a  source  of 
accurate  and  responsive  information,  but  to  take  advantage  of  this  capabil- 
ity, he  must  ensure  efficient  operation  at  both  ends  of  the  system.   Once 
again,  to  get  sound  and  useful  information  from  a  computer,  the  information 
input  must  be  accurate  and  the  program  selected  applicable. 

b.  Types  of  Systems . --The  Marine  Corps  uses  three  types  of  automated 
data  systems.   These  systems  may  share  computers  and  information  as  war- 
ranted.  They  are: 

(1)  Functional  Systems. — Functional  systems  are  those  designed 
primarily  to  aid  in  the  execution  of  administrative  command  and  control  of 
resources.   In  the  processes  of  planning,  acquiring,  and  distributing  re- 
sources, historical  information  is  developed  on  which  decisions  can  be 
based. 

(2)  Tactical  Systems . --Tactical  systems  are  those  systems  de- 
signed to  assist  in  the  command  and  control  of  forces  in  a  combat  environ- 
ment. 

(a)  TACC. — Within  the  TACC,  the  requirement  exists  to  dis- 
play selected  information.   This  need  is  generated  by  the  responsibility  of 
the  TACC  to  direct  and  supervise  MAGTF  air  activity.   The  TACC  is  equipped 
with  manual  status  boards  for  these  displays  which  include  information  con- 
cerning equipment,  communication  status,  weather  reports,  and  other  pertinent 
information.   The  tactical  air  communication  central,  AN/TYQ-1,  and  tactical 
data  communication  central,  AN/TYQ-3 ,  developed  to  replace  the  manual  system 
under  the  Marine  tactical  data  system  (MTDS)  program,  provide  the  TACC  with 
the  automatic  data  processing  display  and  communication  equipment  to  ef- 
fectively manage  all  air  operations  with  a  minimiom  delay  in  decision  making. 

(b)  TAOC. --Component  elements  of  the  TAOC  require  differ- 
ent displays  which  correspond  to  the  different  tasks  performed.   Of  major 
concern  are  the  displays  available  to  the  weapons  controller  and  the  senior 
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•v,i^  ■P/-^T-  oTT-^l  na t-ions  and  commitinents 
weapons  director.   These  men  --^^|P°;;:^,f;/°LdI!?he  weapons  control- 
of  weapons,  and  "^^^^/^Pf i^„f /^^g^eSo?  of  h!s  responsibility.   Symbol- 
ler  has  available  a  display  of  ^.^^^^^^^°^  °^_  .gsiqnations  of  the  various 
ogy  on  the  display  provides  Jhe  identification  desxgnatr  ^^^^ 

aircraft  operating  within  and  J^^^^^J^^^Jt^^d  Self  Readiness  status  to 
represents  the  weapons  aboard  the  aircraft  ana  rn 


the  controller. 


used  primarily  for  the  purpose  °^  .^^^^'^^J'  J^Jtion  and  management  of  re- 
ToTcsT'   If  dfairrrom°?^n"cfionara^rtrc?rcri  systems,  a.  needed,  to  pro- 
vide  information  for  inquiring  commands. 

o.   AmEhibioH^^HEEor^JB^-r^iS^^SMlFSF-r^^^ 
matlon  on  piifesHSTTTHtilTlgeHceT-l^^  .^^  aH>muni- 

ordnance,  target  lists,  supply  ""J^^f "^"^'^""oLtunication  scrambling.   As 

irysllToVs.li   ?irxi^b!lftrit^"  orSp-tant  use  to  the  commander.   The 

ASIS  is  located  on  LCC  class  vessels. 

ile^d^Togl^^^s'fun^firns^?:r.L?nrcfrps1:cufia?  iteL  of  equipment. 

e.   Futu^^mSSa---^"*"",  =^f™L°fo'rrSvIdrL'°auSL?:d"air 
commander  aie  being  developed  and/or  tested  to  provrde  an.    ^        ^^^^^ 

s?^emt  :??i=p;oy?de^rirs:r^Soord!nJtJrwft  ground  Elements  which  will  be 
S?t!culSly  Sseful  in  fire  support  coordination. 

..   SxnoEsis. -This  paragraph  f//,-^  -"^j-^.t^Laflabfirtrif  the 
does  point  up  the  f^^f^hat  they  all  are  limite  ^^y  ^^^^^^^^  ^^^^   ,„a 
user  to  provide  input  to  the  system,   i  ^^^^  ^^   ^^   ensure 

stand  what  the  computers  are  doing  for  him  and     ^^^  <,o„puter  fails, 
that  his  command  continues  to  function  wnen  a 
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CHAPTER  3 


AMPHIBIOUS  OPERATIONS 


Section  I.   INTRODUCTION 


3101.   GENERAL 

The  amphibious  operation  integrates  ships,  aircraft,  weapons,  and 
landing  forces  in  a  concerted  military  effort  against  a  hostile  shore.   The 
amphibious  assault  builds  up  combat  power  ashore  from  an  initial  zero  capa- 
bility to  a  fully  coordinated  striking  power  in  the  face  of  the  difficulties 
of  seas,  surf,  and  hydrographic  features,  in  addition  to  the  problems  nor- 
mally encountered  in  land  warfare.   Close  cooperation  and  detailed  coordi- 
nation among  all  participating  forces  in  an  amphibious  operation  are  essential 
to  success.   There  must  be  a  clear  understanding  of  the  mutual  obligations 
and  of  the  special  capabilities  and  problems  of  each  component.   Because  the 
assault  elements  are  closely  tied  to  the  ground  combat  element,  their  logis- 
tic needs,  the  shipboard  operations,  and  the  air  control  system,  a  mutual 
exchange  and  understanding  must  exist.   This  chapter  provides  an  insight 
into  the  capabilities  and  problems  of  the  offensive  air  support  forces  in 
the  amphibious  operation. 

a.  Navy  Forces. — The  Navy  element  of  the  amphibious  task  force  (ATF) 
may  include  one  or  more  of  the  following:   transport  group,  control  groups, 
tactical  air  control  groups,  fire  support  group,  shore-based  Navy  tactical 
air  group,  support  carrier  group,  screening  group,  mine  warfare  group,  re- 
connaissance and  underwater  demolition  group,  tactical  deception  group,  in- 
shore undersea  warfare  group,  close  covering  group,  patrol  plane  group,  air 
transport  group,  and  an  administrative  group.   The  function  of  these  units 
is  discussed  in  LFM  01,  Doctrine  for  Amphibious  Operations. 

b.  Landing  Force. — The  landing  force  comprises  the  troop  units, 
aviation  and  ground,  assigned  to  conduct  the  amphibious  assault. 
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Section  II.   EMPLOYMENT  OF  OFFENSIVE  AIR  SUPPORT 

3201.  GENERAL 

Offensive  air  support  is  employed  primarily  to  provide  fire  support 
for  the  landing  force.   This  fire  support  may  be  close  in  or  beyond  the 
FSCL,  immediate  or  preplanned,  and  neutralizing  or  destructive  in  nature. 
The  amount  of  offensive  air  support  will  be  determined  by  the  size  and 
scope  of  the  operation,  the  capabilities  of  the  enemy,  and  the  commander's 
concept  of  operation.   It  must  be  closely  coordinated  with  other  supporting 
arms  such  as  artillery  and  naval  gunfire,  and  as  closely  as  possible,  meet 
the  needs  of  the  ground  commander. 

3202.  PRINCIPAL  CONSIDERATIONS 

The  principal  consideration  in  the  employment  of  offensive  air  sup- 
port aircraft  is  the  concept  of  operations.   Although  the  commander  must  be 
concerned  with  a  myriad  of  items  during  the  planning  phase,  some  of  his 
more  significant  considerations  are  as  follows: 

^-   Aircraft  Availability . --The  numbers,  models,  and  capabilities  of 
the  aircraft  assigned. 

t).   Air  Superiority. — Air  superiority  is  necessary  to  provide  secu- 
rity for  strike  aircraft.   The  attainment  of  air  superiority  may  permit  the 
use  of  some  dual  purpose  (VMFA)  aircraft  in  a  close  air  support  or  deep  air 
support  role  which  would  otherwise  be  required  to  provide  air-to-air  pro- 
tection for  strike  aircraft. 

^-   Location  of  Aircraft.— If  strike  aircraft  are  a  considerable  dis- 
tance from  the  target  area,  the  ordnance  load  must  be  decreased  to  allow 
more  fuel  to  be  carried;  also,  less  time  on  target  will  be  available. 

^'      Forecast  Weather. — Favorable  weather  conditions  are  generally 
necessary  for  effective  close  air  support  as  the  types  of  attacks  are  in- 
fluenced by  ceiling  and  visibility.   All-weather  aircraft,  such  as  the  A-6, 
the  ground  based  radar  course  directing  system,  and  the  RABFAC  allow  bombing 
in  marginal  weather,  ensuring  limited  CAS.   Nevertheless,  the  level  and 
distribution  of  CAS  normally  encountered  with  a  MAGTF  is  significantly 
restricted  by  unfavorable  weather.   Deep  air  support  is  less  restricted  by 
weather  because  of  the  sophisticated  systems  of  the  A-6  aircraft,  the  radar 
directed  bombing  through  the  ASRT's  and  the  absence  of  friendly  troops 
However,  visual  attack  aircraft,  such  as  the  A-4  and  AV-8 ,  can  be  used  more 
effectively  in  good  weather  conditions. 

e.   Enemy  Surf ace- to-Air  Capabilities . —Today' s  airmen  can  expect 
both  surface-to-air  missiles  and  a  wide  range  of  conventional  antiaircraft 
fire  from  the  enemy.   SEAD,  evasive  tactics,  and  electronic  countermeasures 
(ECM)  must  be  carefully  coordinated  when  planning  air  strikes. 

f-  Air-Sea  Rescue. — Coordination  for  rescue  in  the  event  of  a  downed 
aircraft  or  aircrew  is  a  principal  consideration.  Rescue  combat  air  patrols 
(RESCAPS)  and  helicopters  should  be  made  available  for  this  purpose. 
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.,    ,  To    Thp  manv   types   of  weapons   available 

h.      Types   of   ordnance   Available      ^^^/"^^^^g^^of    flexibility   for   the 
to   the   MariiT^-Corps    today   ciiTprovide   a   ^f  J^/f^^^^   °^d   TV  guided  bombs, 
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S^'aLf rafgetfrnf ^rofiSn^hiSer^rroblbiirty  of^uccess   when   engaging 

point  targets. 

n^c.^-(--iwp  and  reliable  communications  between 
i.   communications .  —Positive  ^""IJlttf.^      s^fe  and  efficient  con- 
aircraft  and-^^HtF^rU^TTagencies  is  essential  for 
duct  of  the  mission. 

3.   Response  .-Effective  air  support  is  responsive  to  the  needs  of 
the  ground  commander. 
3203    CONCEPT  OF  OPERATIONS 

The  overriding  factor  for  the  e-PloY-nt  of  offensive  air  support  is 
the  concept  of  operations.  ^Jf  P^^^^LrSe  oSjectives   and  the  Lphibious 
scheme  of  maneuver  ^sV?^l'n^^?e?heSIqree  of  offensive  air  support  required, 
task  force  mission  will  dictate  ^he  degree  o      ^^^^^  ^.^  „^„  p^^n  of  how 
once  these  have  been  determined,  the  ™  wiii         ^  ^f  operations  will 

-?.^^-?peririonf  P^iii  ro;«;a£   ff.^- 
feriL^rsLi"e1ffer^"tSr-™Si?irunsru?riste»inatea. 

3204  METHODS    OF    EMPLOYMENT 

The  methods  of   employing  offensive   air   -pport^airoraf t^are^determined 
^wLfls'^rvlifaS^rSheirthe   aSsftrfre^ioLtei,   what   the   requirements   ar.. 
and   the   capabilities   of    the  enemy. 

a.      visua^Bombina.-Both  f  °- .-\^f  Lri^t'^rdeltverlnfordnlnce 
quently  accomplished  by  Visually   l°l^^l'^%^^%ltHT cls   and  under   the  con- 
Snder   the   terminal   control   of   an  AFAC  °^/^^  °   ^^Z   ^hese  missions   are 
trol  of    the   flight   leader  '^""ng  deep  air   support  ^^^   ^^^  ^^   ^^_.^^^ 

usually  preplanned   and   t,ordnance^rs^predet_^^   £   cilities.    rocKets  or   can- 

Slns'f«'ene^y't?oS;"  a'nd  Llayed  fusing   for  bunkers. 
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c:r.T^hi=;ticated  systems  in  aircraft  and  re- 
„.   ,,__-Weather  Bombing. --Sophisticateasy     _^  offensive  air  sup- 
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<^-   Ground  and  Airborne  Alerts.— Most  offensive  air  support  missions 
are  preplanned.   Targets  are  assigned  as  they  are  located  through  intelli- 
gence sources  and  reconnaissance  flights.   As  the  operation  progresses, 
however,  targets  are  identified  that  pose  an  immediate  threat  to  ground 
troops,  facilities,  or  aircraft  and  must  be  neutralized  or  destroyed  as 
quickly  as  possible.   Aircraft  are  placed  on  ground  and/or  airborne  alert 
to  accommodate  these  on-call  missions.   The  air  alert  requires  a  significant 
number  of  aircraft  to  maintain  a  minimum  of  one  section  (two  aircraft)  on 
station.   Also,  air  refueling  may  be  required  if  the  airborne  alert  station 
IS  a  long  distance  from  the  operating  base  and/or  an  extended  time  on  sta- 
tion is  desired, 

e.   A  detailed  discussion  on  the  employment  of  attack  aircraft  is 
found  m  section  V  of  this  chapter. 


3205.   FUNCTIONAL  INTEGRATION 


General. — Ef ficien 


aviation  element  of  a  MAGTF  r 
— the  MACCS.  Each  MACCS  agen 
tion,  may  also  participate  in 
another  agency.  For  example, 
porting  friendly  ground  force 
fense  by  disseminating  air  de 
versely,  the  TAOC,  primarily 
role  in  close  air  support  ope 
for  attack  aircraft.  By  adju 
MACCS  provides  the  required  s 


t  coordination  of  the  diverse  elements  of  the 
equires  a  complex,  yet  flexible,  control  system 
cy,  in  addition  to  performing  its  primary  func- 
f unctions  that  are  the  main  responsibility  of 
the  DASC  controls  air  operations  directly  sup- 
s;  yet,  the  DASC  also  plays  a  role  in  air  de- 
fense alert  conditions  to  ground  forces.   Con- 
an  air  defense  agency,  plays  a  major  supporting 
rations  by  providing  en  route  flight  following 
sting  to  a  changing  combat  environment,  the 
ervices  that  the  tactical  situation  dictates. 


t).  Definitions  and  Agency  Relationships. — To  describe  the  control 
of  aircraft  and  missiles,  some  basic  definitions  and  an  understanding  of 
air  control  agency  relationships  is  needed.  All  organizations  which  in- 
clude aviation  elements  exercise  the  function  of  control  to  some  degree. 
The  type  of  control  exercised  by  designated  air  control  agencies  (e.g., 
command,  air  direction,  air  control,  and  terminal  control)  help  identify 
the  tasks  of  specific  agencies.   (See  fig.  19.) 
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Figure  19.— Types  of  Control  and  Associated  Agencies 
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(1)      Definitions 
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(a)   co™and.-"The  -^hority  which  a  colander  .n  the 
military  service  lawfSlT^ercisas  f  "^'^iJ.^^f/tJ  «S  reSponsibility         { 
?aik  ^reassignment.  '^°^^f  ^flltll.lTs   and  ?or  er.plcyT.ent  planning, 
£or  e*f-^-iL-r4,Tcc  Slittfnranrcontrclllng  military  fcrces  for 
imclillLsilTrX   J  assigned  mlssicns .  . .  .  " 

,.,   Contrcl.--»Authcrity  which  may  be  less  than^full^com- 

„and  exercised  by  i  c5555Hd5r  over  part  of  the  actw.tre 
or  other  organizations. 

rnvp  suoervisory  activity  exercised 
(c)   Ai^^Direction.--The  supervis   y     ^^^^^ine  the 
bv  an  agency  over  airH?ift-^Hd-SIisiles  to  regulate  an      ^^^^i^bie  air 
SeciftrSm^loyr^ent  necessary  to  --^-,2,^fe1n' conjunction  with  the 

resources  and  user  ^^^^^^^ '  J^^°;  ^Seir  usage, 
user,  the  priorities  assigned  for  their  u  g 

.      1    ThP  act  of  directing  the  maneuver  of 
(d)   Air^Control.--The  act  ot      ^^^^^  external  to  an 

aircraft  by  personnel  using  radio,  radar, 

^^''''''^^^'  ^^  .,,^  individual  especially  trained  for 

(P)      Air  Controller.—  An  ^^'^^^^'^'^^ .         ^^A^r      or  other 


area." 


,„      Ai^Contrc^A3e^---f^-//,"JrwSle^:arnt"ln!nn 
capablUty   for   the   c   n^^^T^^f^^^^^        ^^rtfof  and  direction  with 

rther?gSncils"^boti'afr  Ld  ground. 

(g)      Airspace  Control 

i     Airspace   ccntrolccnsistsof^the^cocrdinatlon.^^^^ 

--rfi^ns:  ^n  ^^^   "^  ^      „, 

a  coordination  is  considered  as  that^degree^of^_ 

authority  necessary  -^jf  futhofitroirr  Tach^trcraft  operating  rn  that 
volvinq  less  than  command  authority 


volving 
airspace 


""     ■  b   integration  refers  to  the  -=esslty  to  consoli-^ 

date  requirements  for  thS  use  of  this  airspace  m  the 


its  most  effective  use 


its  most  er.eo..v.  requirement  to  supervise 

ensure  coherent  use  of  that  airspace. 

^  --riLrbiSn^^aftio^n  rnrefflcLrt  Tse  Of  air 
service  that  ^ensures  ^ximum^flexibil^^y^^^^^^^^  ^^^   operations. 
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(h)   Terminal  (Air)  Controller. —An  air  controller  located 
near  the  scene  of  activity  to  assist  assigned  aircraft  in  accomplishing 
a  specific  mission. 

(2)  Agency  Relationships. — The  relationships  that  exist  between 
the  various  agencies  can  be  best  defined  in  the  context  of  the  type  of  con- 
trol each  agency  exercises.  For  this  discussion,  the  various  types  of  con- 
trol are  defined  as: 

(a)   Command. — The  one  MACCS  agency  which  exercises  command 
is  the  TACC.   In  this  role,  the  TACC  acts  as  the  command  post  of  the  TAC , 
who  IS  the  designated  aviation  representative  of  the  MAGTF  commander. 

('=')   Air  Direction. — Air  direction  is  the  most  common  form 
of  control  exercised  by  the  major  MACCS  control  agencies.   The  process  of 
regulation,  determination  of  employment,  and  maintaining  balance  between 
assets  and  priorities  is  complex.   Air  direction  starts  with  the  prepara- 
tion of  the  daily  fragmentary  (frag)  order  by  the  senior  air  element's 
headquarters  (e.g.,  in  an  MAF  operation,  it  will  be  the  aircraft  wing 
headquarters).   Subsequent  air  direction  tasks  include,  but  are  not  limited 
to,  aircraft  status  checks  for  pending  missions,  reassignment  of  airborne 
assets  to  higher  priority  missions,  processing  of  air  support  requests, 
collection  of  information  concerning  mission  status,  aircrew  briefings,  and 
the  exchange  of  other  pertinent  information  among  appropriate  control 
agencies.   Air  direction,  therefore,  is  the  management  of  a  finite  number 
of  aircraft  and  control  agency  assets  for  the  accomplishment  of  the  aviation 
mission.   Inefficient  air  direction  results  in  poor  aircraft  utilization  and 
excessive  response  times.   Air  direction  requires  a  large  volume  of  informa- 
tion and  a  pervasive  communication  network.   Air  direction  also  includes  the 
authority  to  adjust  mission  assignments  within  previously  designated  para- 
meters due  to  changes  in  the  air  or  ground  situation.   The  TACC,  TADC ,  TAOC, 
DASC,  TAC (A),  and  HC(A)  are  the  MACCS  agencies  which  perform  air  direction. 

(c)  Air  Control. — Air  control  is  performed  when  an  air 
controller  actually  maneuvers  an  aircraft  by  directing  the  pilot.   In  con- 
trast to  air  direction,  air  control  does  not  require  the  same  quantity  of 
information  from  multiple  sources.   In  most  instances,  the  information  is 
predominantly  single  mission  related  and  the  communications  are  between  the 
aircrew  and  the  air  controller.   Tasks  dealing  with  the  actual  maneuver  of 
aircraft  are  air  control  tasks.   The  TAOC,  ASRT,  TACP ,  FAC ,  LZCT,  AFAC ,  and 
the  flight  leader  perform  the  air  control  function. 

(d)  Terminal  Control . --Air  control  and  air  direction  in- 
volve activity  by  major  MACCS  agencies.   This  activity,  however,  ceases 
upon  assumption  of  control  by  a  terminal  controller.   The  significant 
details  of  terminal  control  are  prescribed  according  to  the  type  of  mission 
Terminal  control  is  actually  a  subset  of  air  control  and  applies  to  those 
MACCS  agencies  which  control  the  delivery  of  ordnance,  cargo,  or  personnel 
by  aircraft  to  a  specific  geographic  location  or  air  target.   The  distinc- 
tion between  air  control  and  terminal  control  is  significant  for  purposes 
of  classification  and  definition.   The  training  is  specialized  and  differs 
from  that  performed  by  other  air  controllers.   Even  though  they  are  part  of 
the  MACCS,  some  terminal  control  agencies  are  not  organic  to  the  aviation 
element  (e.g.,  TACP).   However,  they  are  fully  integrated  into  the  system 
through ^communications,  doctrine,  and  MAGTF  procedures.   The  terminal  con- 
troller's task  IS  to  control  the  vjeapons  system  during  the  actual  delivery. 
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Section  III.   PREPARATION 


3301.   GENERAL 


Tactical  air  operations  in  support  of  an  amphibious  operation  are 
primarily  directed  towards  gaining  and  maintaining  air  superiority,  des- 
troying and/or  neutralizing  enemy  ground  capabilities  in  the  objective  area 
and  responding  to  particular  and  immediate  needs  of  the  assault  elements  of 
the  landing  force.   This  and  subsequent  sections  discuss  the  general 
sequence  of  execution  of  the  amphibious  operation  and  the  aviation  tasks 
which  are  to  be  performed  in  support  of  this  type  of  operation.   Training, 
rehearsals,  and  security  will  be  reviewed. 


3302.   TRAINING 


Training  for  tactical  air  operations  in  support  of  the  amphibious 
assault  is  an  extension  of  the  regular  training  programs  of  all  concerned 
elements.   Special  emphasis  is  placed  on  those  phases  of  training  most  per- 
tinent to  the  projected  operation,  and  the  effort  is  concentrated  on  specific 
problems  anticipated  in  the  operation.   All  units  must  become  thoroughly 
familiar  with  air  support  techniques  and  control  procedures.   Communica- 
tion equipment  is  tested  as  control  units,  air  units,  and  ground  units  train 
together  to  become  thoroughly  familiar  with  their  individual  capabilities 
and  limitations.   Command  post  exercises  (CPX's)  for  all  command  and  control 
echelons  of  the  air-ground  task  force  are  conducted  when  possible.   Training 
stresses  any  special  environmental  conditions  that  may  exist  in  the  objective 
area;  i.e.,  extremes  in  weather  and/or  terrain. 

3  303.   REHEARSALS 

Landing  force  aviation  units  participate  in  rehearsals  to  perfect 
communications  required  for  command  and  control  and  to  familiarize  them- 
selves with  all  aspects  of  the  amphibious  plans.   The  site  of  the  rehearsal 
is  selected  to  provide  for  radio  communication  checks  within  the  bounds 
of  security.   An  area  with  a  land  mass  similar  to  the  objective  area  is 
desirable  to  provide  a  further  evaluation  of  the  predicted  radio  and  radar 
coverage.   The  decision  as  to  the  number  and  types  of  rehearsals  is  governed 
by  the  assigned  tasks  of  the  different  forces,  the  time  available,  and  the 
degree  of  coordination  required. 

3304.   OPERATIONS  SECURITY 

a.   The  similarity  between  the  rehearsal  and  the  actual  operation 
necessitates  that  strict  security  measures  be  enforced  during  rehearsals. 
The  selection  of  and  arrangements  for  the  use  of  the  areas  in  which  re- 
hearsals are  to  be  held  must  be  discretely  conducted.   Deceptive  measures 
may  be  necessary  to  ensure  the  security  of  the  rehearsal. 

b   Observation  by  unauthorized  personnel  or  unauthorized  communi- 
cations by  personnel  of  the  amphibious  task  force  with  external  agencies 
must  be  prevented.   The  isolation  of  personnel  and  ships  and  the  estab- 
SP^  ^nS  .Sh  ^^^"^^ty  perimeter  patrols  around  the  rehearsal  area,  both  at 
sea  and  ashore,  are  the  primary  means  of  achieving  security.   Special 
precautions  must  also  be  taken  to  achieve  secure  communications 
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.-   "^^^iiuSs  r/incruL^Sfc'Sfasire?  as  .hese: 

intelligence  measures  rnciy 

4.  ^f  QP^rure  planning  area.  ■ 

(1)  Establishment  of  secure  t^  ^ 

(2)  use  of  code  names  and  symbols. 

■    ^f  m;,terial  used  in  planning. 
C3)   special  classification  of  .ater  ,,,,...,,on, 

(4)  Restrictions  on  dissemination  of  intelligence, 

and  completed  plans. 

•   ^-^r.  ^nd  electronic  security. 

(5)  communication  and  eieov 

(6)  cover  and  deception  plans. 

(7)  Measures  for  handling  civilians. 

(8)  Armed  forces  censorship. 

,   ,  of  accredited  correspondents  to  include  field  press 

(9)  control  or  accreux 

'^"'°"''"  es  to  counter  subversion,  espionage,  and  sabotage 

<"'  ^/SrShibiSrs  task  force. 
^■iY-prted  against  tne  ampuxi^ 

...  classified  documents  and  material. 

(11)   Security  of  classineu 
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Section  IV.   EXECUTION 


3401.   GENERAL 


categor?"rirte?L^  of'p^e^-i-L^r^D-lav^^'^I  ^^  -phibious  operation,  is 
landing  force  aviation  remains  in  \L^'    f  Post-D-day  operations.   if 
been  terminated,  the?e  .ITlTe   a  fou^th'SatSfo""  ^^^  amphibious  assault  has 
tions.   Each  category  has  tasks  thJ^!   category— postassault  phase  opera- 
specific  phase  of'th^  aSphiS.ous  operaSor"""^'  ^"'  "°"  '^"^^^^^  ^°'  ^hat 

^'   Target  Classif  i  p;qt-i  r^r,  and  Pr-i  or--!  ^-,,    t  ^ 
be  adequate  to  determine  the  relative  i^^^r^'""   5°''"'^^^°"  °"  targets  must 
^"f  type  Of  fires  required  foJihellslredel^J^^'  S  ^^^^^'  ^^^  ^^^  ^°l--e 
with  the  receipt  of  initial  informatloJ  on  ttl  ^^^^^^  analysis  commences 

tions  and  is  incorporated  intS  an  Jn^Jor.    ^    ^"^"'^  ^"^  ^^^  ^^^^  of  opera- 
analysis  continues  throughout  tSe  ollrlt'^nn       ■tu'"'^^   '■^"^-   Collection  anS 
target  list.   The  target  list  is  onSnf?  i   ^.ith  continual  updating  of  the 
sifications  and  priorities:       ^°">Piled  according  to  the  following  clas- 

(1)   larae^^iassifications. --Target  classifications  include: 

the  landing  forci^L  Sl^plSf^ror^^  ^^otT^^^l't^^^^^^^^ 

ashore  and  f acili^ite^HlHHF^el'eL'^y^rsL'LSc"!^'  '^""'"^  '°^^^  operations 

(d)   Class_D. -Targets  not  to  be  attacked  prior  to  D-day. 
be  destroyed,  exiept  iif^;;;ro?der .''^''''''''^"^  ""^   ^^^  ^^^^  ^^^^^  ^ill  not 
following  Pr?Li?lfrM^|fS§g;--^i^h-  -ch  target  classification,  the 
of  the  plan  of  aitlon"  ^"''^''^  I -"Targets  capable  of  preventing  the  execution 
terference  with  thl  pU^^^^on'.''^''''^''^   ^^P^^^^  °f  irnmediate  serious  in- 
terference with  l^i   efl5^fl^HF^;he"'pliro%^^???iS.°'  "'"'"^^^  ^^^^°-  -- 
with  the  execution ^f^fHf^irS^ra'c^Ion?'  '^^""^'^  °'  ''"^^^'^  interference 

from  man;  s5?fSiT^^T?li^|^;"^^^  ^^^^f  information  originate 

supported.   When  an  air  suppor^^eques?  l.""^!   °^  ^^1!!  ^^^  ^°^^^^  ^^i"? 

pport  request  is  received  by  the  aviation  component. 
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the  operations  section  will  request  that  the  intelligence  section  evaluate 
and  compile  the  available  data  on  the  selected  target.   The  air  combat  intel- 
ligence branch  of  the  intelligence  section,  in  conjunction  with  the  photo- 
imagery  interpretation  branch,  will  compile  and  evaluate  all  information 
on  the  target.   Target  files  and  target  dossiers  will  be  consulted  for  each 
target.   The  intelligence  section  then  prepares  and  transmits  a  concise 
package  of  all  pertinent  intelligence  on  the  target  to  the  tactical  air- 
craft groups  upon  approval  of  the  mission.   The  specific  target  information 
consists  of  the  following: 

(1)  Imagery  of  the  target. 

(2)  Flak  analysis  of  the  target  air  defenses  showing  recommended 
routes  in  and  out . 

(3)  Special  target  information,  including  any  annotations  in- 
tended to  aid  in  target  identification. 

(4)  Enemy  electronic  order  of  battle  (BOB). 

(5)  Enemy  air  order  of  battle. 

c.  Target  Analysis. — The  senior  aviation  intelligence  section  will 
analyze  target  vulnerability  and  worth  based  upon  aircraft  reconnaissance, 
target  files,  flak  charts,  and  reports.   This  is  accomplished  by  the  intel- 
ligence section  from  interpretation  of  photographs  taken  by  the  aviation 
component's  reconnaissance  aircraft  or  acquired  from  higher  commands,  or 
from  intelligence  taken  from  target  files  and/or  dossiers.   The  intelligence 
section  will  analyze  flak  charts  and  reports.   This  enables  the  intelligence 
section  to  keep  the  operations  section  abreast  of  the  best  possible  approach 
and  retirement  lanes  into  particular  targets.   The  information  is  passed  on 
to  the  operations  section,  who  performs  the  following  functions  relative  to 
the  tactical  operations: 

(1)  Selects  the  target. 

(2)  Selects  the  ordnance. 

(3)  Determines  the  number  of  sorties  required  based  upon  the 
probabilities  and  damage  level  desired. 

d.  Target  Selection. — Targets  are  selected  by  the  operations  section 
after  the  analysis  has  been  completed  by  the  intelligence  section.   The 
operations  section  then  prepares  a  complete  package;  i.e.,  target,  force 
requirements,  ordnance  selection  to  be  used,  tactics  to  be  employed,  for 
presentation  to  the  landing  force  aviation  commander.   For  preparation  of 
target  lists,  see  FMFM  2-1,  Intelligence. 

(1)  The  operations  section  determines  when  and  what  forces  will 
be  available  for  the  strike.   This  information  is  arrived  at  by  using  an 
aircraft  utilization  worksheet.   This  completed  form  then  becomes  the  basis 
for  the  warning  order  and  the  frag  order  which  are  issued  daily  to  the  sub- 
ordinate units  for  the  following  day's  operations. 

(2)  The  operations  section  will  plan  the  organization  of  the 
strike  units,  rendezvous  points,  and  approach  routes  to  the  targets.   The 
operations  section  will  not  direct  the  type  of  formations  to  be  used  on  the 
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^'^^l^iii  ^^i^t^'Si^^^^^on   to  ensure  that  the 
understand  who  is  leading  ?he  strike   and  tLt\f?^^''^"^'^°^^^"^^^  ^"its 
type  are  employing  similar  tactics?  ^  """^^^  °^  ^  particular 

ordnanc:\s^lllfgf|/iff^;:-,^^  and  delivery  method  of 

weather,  and  the  desired  degree  oJdamaae   ^S\?^''^^^  °^  ^^^  ^^^^^t  area, 
to  assist  the  planner  in  determinina  S   ^^^^l^^^tions  have  been  prepared 
aircraft  configuration,  and  the  number  of ^so;?"^^  '°^^'  ^^^^  aircraft,"^ 
level  of  damage  against  a  selected  type  of  ?J^^^  required  for  a  specific 
t.on,  When  selecting  aircraft  ordn^n^^?  t^e^l^l^  .l^'^  ^^    -^--^^  ^ 

(1)   The  vulnerability  of  a  target  to  attack. 

usually  arrived  aJ'bf^j^'f.JSf °^  °l^-l--jy •  .  The  method  of  delivery  is 
the  effects  of  active  SnemJaJ?  defense'uoon^' ''"""?  techniques  against 
comparison  analyzes  the  following!      ^    aircraft  survivability.   This 

Which  Jeop.raiJ^^Li^^^ll^^l^^^"^-eray   weapons  in  the  target  area 

delivery.   Furthir!  i^^SlIf ^s^the^^onf^'f  weather  affects  the  accuracy  of 
be  utilized  due  to  cloud  coSe'r  and  reJtrlJt^f  v?sSiL?y .^'^^^^'^  "^^^^  -^ 

tate  its  usage.  ^""^      Ordnance. -Availability  of  ordnance  by  type  will  die- 
will  influence  .^'^  def^e^^t-hS^n^d^hl  Srd'na^^?:  sfle^tld?^^  ^^^^^^^^^ 

and  circular'irror'progablf  (jEpforthf  Se??v  ""'  ^o-Pared  with  the  accuracy 
termine  the  degree  of  damage  that  cfn  hi  ^^^^""f^y   squadron  in  order  to  de- 
FMFM  5-2  series.  Joint  Munitions  F^S.^?  expected  against  a  target.   The 
weapons  and  the  ^I^^^^~n^^^^^^^^^^^^--^'.    list  al?  conventional 

dlmlge^^ieve^J!^    ^  '^   ™--   -   --^-   r^^ulJeS^^rjc^LvllhTdefired 

ip^'  'o.^^^B^i'^^^im^--,;reiz  b\°  Te^^'-iir  ^^^^^-^  ^'^  -i- 

officers.   Such  briefings  are  conduc^Pd  fo  ^     intelligence  and  operations 
tion  needed  to  execute  their  asSaned  mi  ^S  •    ''''^  ^^^^  ^^^^  ^^^^  the  informa- 
sxon,  pilots  and  crews  arlSeSrlefed   sScJ^SIA  • "?°"  ^°"^Pletion  of  the  mis- 
information regarding  the  execution  of  ^hS   ^^^^^^f^^^^s  supply  valuable 
enemy,  enemy  resistance  encountered   fnd  Inemv'.'^".^"^  '^'  ^"^^^  ^^^^   the 
information  can  be  of  material  assist Jnl^n  ^^""^^^^  ^"<^  techniques.   This 
air  and  ground  operations!     ^^^^stance  m  planning  and  executing  future 

^^"^  ^r'-  ^^^^^^^^^^^?^^=iK^  oral  combat  orders.   As  such, 

presentations  of  information  tc^  include  a  n.    concisely  worded,  factual 
the  successful  completion  of  the  Somhf^      essential  data  necessary  for 
conduct  Of  the  briefing  L  the  sta?f?e.nnn  "^i^f^^^'   The  preparation  and 
intelligence  sections  ,^ith  ^ssl^^^t^^^^^^^   s?:f  ?^\°o\\S- 
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^e^^-ir:^.'^^^:':^:^^^^^^   ---ea  Of  four  officers: 
missions  may  be  briefed  by  a  single  o??!cer    ^^^^S'^^^  ■  ^"^^^^'  ^°^tine 
erally  conducted  at  the  group  le?eT  t^nnTlu-    ^°"'^^^  briefings  are  gen- 
ayiation  which  normally  has  available  ???  .   f • ""  ^^^  ^^^^^  ^^  ^^^i^^ 
tion  pertaining  to  assignJd  missions    ^his  h^t"?"''  intelligence  informa- 
by  all  participating  peLonnel!   CependlnJ  upoJ  thS^  xs  generally  attended 
volved,  only  flight  leader^?  or-   ^^P^"^^"^  ^Pon  the  number  of  pilots  in- 
if  so  direcLd.   upon  ?omple?Ln  of"thr'°"^^'K"'^^  ^"^"^  this  briefing 
as  necessary  are  then  conducteraf  saSad^or?.^"^!"''"^ '  ^^^i^ional  brilfings 
and  squadron  briefings,  it  is  normal  fn^    J  If^\  ^"  addition  to  the  group 
general  briefings  wi?h  a  briefJna  cin^2    ^""^  ^^^?^^  ^^^^^^  ^o  augment  ?he 
to  his  assigned  flight.   Informa?ion  ?o  Erin^fS'J'^  ^^^^'^^  applicable 
generally  includes:         ormation  to  be  included  m  a  combat  briefing 

(1)   Target  information  and  means  of  target  identification, 
as  to  Prope^^Ldna^?L^sfi:c\1Sn'  ^nd^Slf  se'^Sgsf^^^^^^  ^^^^  instructions 
the  target  irL."'"'  """'^^'^  °^  ^^^  ^^^-^  -ea  and  the  routes  to  and  from 
could  affect'Le^'mission!'^'  °'   ^"'^'"^  electronics  countermeasures  that 
and  pertinent ^scapr^nd'ei^sion  maLrJ:!!''"'  °'  ''"  indigenous  population 

from  the  target  ,^:;d1rob:bL''wIa?Lr\t':he^^    ^^^^ '  ^^^  ^^^^  ^°  -^ 
return.  ^    ''''■'^  weather  at  the  recovery  or  home  base  upon 

passwords,  terrain^^^nf sSJviJal!""'""  authentications,  codes,  signals. 

Of  the  commi^LrfJ^r  oeeJirrLt^^S^^^Llnf ^r^rtiL!"^         ^^^^^ 

h.   Conduct  of  Debri  pf  i  nrro    n^v,  ■     ^- 
information-lb5^IFThi-^Hf^^^|^:rK^''^^^^^^  ^^  ^^^  process  of  collecting 
eludes  any  information  JJTatfng  to  the   "^"^^r   J^^  debriefing  usually  in-^ 
formation  required  by  thrcollIctLg  plan'of  h.'°H  ^^^  ^'^'g^ed  mission,  in- 
enemy  action,  unusual  sightings   weltheJ/^  ^^^'^  echelons,  air  and  ground 
caused  by  enemy  action.   By  SebkefJna  coSh  .  """^"^^^  ^°"^^"  °^  damage 
officer  obtains  valuable  information^^       ''^^''^'  ^^^  ^^^  intelligence 
enemy  reaction;  enemy  tLtical  and  technx'card?  '?"  '"""^  °"^^^  °^  ^^^tlj; 
forces,  equipment,  etc    that  wJ^f  Jk      !   developments;  any  new  enemy 
similar  nature.         '  ^^^  ""^^^  observed;  and  other  information  of  a 

-  t°  the  Ti§^^f|^^gf|f^§Hi0?^^  -i  —  ft  report 

sscy?-^sL^-L?-s-f  cE5  3- 

same  agency  or  agencies.   TheL^r^lor^Sr^S^-Jd' to^\-  "^OpSrt r n\1nV^u\^^ 
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information,  are  maintained  by  the  concerned  control  agencies  until  the 
pilot  has  checked  out  and  the  information  has  been  recorded.   RIO  informa- 
tion will  vary  in  content  depending  on  the  aircraft  mission  and  control 
agency  concerned.   Similarly,  information  transmitted  to  the  pilot  upon 
reporting  in  will  depend  on  his  mission  and  the  control  agency  involved. 
Tactical  air  traffic  control  (TATC)  nets  are  the  communication  means  used 
for  the  exchange  of  this  information.   Pertinent  information  on  preplanned 
missions  and  ground  alert  aircraft  is  provided  to  the  air  control  agencies 
by  daily  fragmentary  orders,  the  MAGTF  aviation  element  headquarters,  the 
MAG ' s ,  and  the  other  control  agencies.   This  information  is  updated  as 
necessary,  displayed  in  each  air  control  center  for  ready  reference,  and 
sequentially  completed  as  aircraft  launch,  execute  missions,  and  land.   Each 
major  air  control  center  maintains  current  status  information  on  appropriate 
preplanned,  ground  alert,  and  airborne  aircraft.   RIO  information  comprises 
an  essential  part  of  this  status  information  vital  to  the  success  of  the 
MACCS . 

j.   Communications . --An  effective  exchange  of  information  between  the 
ground  and  air  elements  of  an  MAGTF  is  vital  for  the  success  of  the  mission. 
Because  there  are  many  functions  within  Marine  aviation  involving  ground  and 
air  coordination,  many  communication  nets  are  required  to  provide  the  vehicles 
for  exchanging  information.   If  air  support  is  to  be  responsive,  both  the  air 
and  ground  commander  must  have  a  thorough  knowledge  of  the  communication 
nets  needed  and  how  they  should  be  used.   For  detailed  information  concern- 
ing MAW  communications,  consult  FMFM  10-1,  Communications .   The  Navy-Marine 
Corps  close  air  support  command  and  control  network  is  shown  in  figure  21. 

(1)  Needs  of  the  Ground  Commander .--The  ground  commander,  to 
satisfy  his  offensive  air  support  requirements,  must  be  prepared  to  com- 
municate via  the  following  means : 

(a)  Tactical  Air  Request  (TAR)  Net. --The  TAR  net  is  estab- 
lished by  the  DASC  for  providing  the  TACP  with  a  direct  line  of  communication 
for  close  air  support.   It  is  monitored  by  the  division,  regiment,  and  bat- 
talion TACP's  and  also  by  the  ASRT ' s . 

(b)  Land  Line.--A  land  line  link  is  normally  established 
between  the  FSCC  and  the  DASC  to  accomplish  coordination  in  the  areas  of 
flight  safety. 

(c)  Visual  Means . --Various  visual  means  of  communication 
will  be  used  by  the  ground  commander's  representatives  as  an  aid  in  control- 
ling aircraft.   These  means  may  include  signal  smoke,  star  clusters,  visual 
panels,  lights,  mirrors,  and  other  aids  that  may  be  visually  identified 
from  the  air. 

(2)  Needs  of  the  Air  Commander. — Once  the  requirement  for  air 
support  has  been  established  through  the  TAR  or  HR  nets,  the  air  commander 
must  have  a  vehicle  to  process  the  request  and  control  the  aircraft  assigned 
to  the  mission. 

(a)  Processing  CAS  Requests .--The  request  for  CAS  or  direct 
air  support  (DAS)  is  accomplished  through  the  tactical  air  command  net.   It 
is  activated  by  the  TACC  and  will  be  used  to  procure  the  assets  to  meet 

the  requirements  of  the  ground  commander. 

(b)  Controlling  Offensive  Air  Support. — The  aircraft  obtained 
through  the  TAC  net  are  directed  to  the  target  or  terminal  controller  via 
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the  tactical  air  direction  net.   The  aircraft  must  have  the  necessary 
information  to  perform  the  assigned  mission.   This  information  might 
include  navigational  assistance,  target  brief,  and  advisories  concerning 
inflight  safety.   When  aircraft  arrive  in  the  target  area,  control  will 
be  shifted  to  the  terminal  controller. 

(3)   Communication  With  Agencies  External  to  the  MAGTF . — The 
nature  of  air  control  is  such  that  a  requirement  exists  for  communication 
with  agencies  external  to  the  MAGTF.   For  a  discussion  of  this  requirement, 
see  FMFM  5-1,  Marine  Aviation. 

3402.   PRE-D-DAY  OPERATIONS 

During  the  preparation  of  the  landing  area  for  the  amphibious  assault, 
AAW  operations  are  intensified  to  destroy  the  enemy's  air  potential  and  to 
gain  air  superiority  in  the  objective  area.   Once  air  superiority  is  at- 
tained, offensive  air  support  missions  are  conducted  against  enemy  instal- 
lations on  and  in  the  vicinity  of  the  landing  beaches,  helicopter  approach 
and  retirement  lanes,  helicopter  landing  zones,  concentrations  of  enemy 
troops,  enemy  gun  emplacements,  and  vehicle  convoys.   Additionally,  strikes 
are  conducted  against  targets  of  opportunity. 

a.  Collection  of  Target  Information. — During  the  planning  phase  of 
an  amphibious  operation,  information  relating  to  enemy  airfields,  communi- 
cation systems,  and  other  installations  is  obtained  from  amphibious  objective 
studies  and  from  target  lists  maintained  by  fleet  commanders,  the  commander 
amphibious  task  force,  and  landing  force  aviation.   Information  concerning 
recently  developed  enemy  installations,  and  deployment  and  movement  of 
enemy  forces  is  provided  by  amphibious  reconnaissance  elements  and  by 
friendly  agents  within  the  objective  area.   Information  is  also  gained  by 
employment  of  aerial  photographic  and  electronic  reconnaissance  means.   By 
carefully  evaluating  the  information  collected  from  all  sources,  the  most 
important  deep  air  support  targets  are  selected. 

b.  Deep  Air  Support . --Deep  air  support  is  air  action  conducted 
against  enemy  targets  at  such  distance  from  friendly  forces  that  detailed 
integration  of  each  air  mission  with  fire  and  movement  of  friendly  forces 
is  not  required.   Deep  air  support  is  normally  conducted  beyond  the  fire 
support  coordination  line,  and  beyond  the  range  of  the  preponderance  of 
other  supporting  arms.   Targets  in  deep  air  support  include  the  enemy's 
fighting  forces,  equipment  and  supplies,  communication  systems,  and  support 
installations.   Deep  air  support  missions  are  normally  coordinated  and 
controlled  exclusively  at  higher  echelons  of  command  and  are  of  lesser  im- 
mediate concern  to  the  ground  elements  than  close  air  support  missions. 
Simply  stated,  deep  air  support  operations  are  directed  against  enemy  tar- 
gets not  in  the  immediate  vicinity  of  friendly  forces  and  conducted  for  the 
purpose  of  isolation  of  the  battlefield  and  destruction  of  enemy  forces. 

c.  Aerial  Interdiction. --Aerial  interdiction  is  one  of  the  most 
important  tasks  of  Marine  aviation  units  in  the  deep  air  support  role.   Its 
purpose  is  to  isolate,  restrict,  or  deny  to  the  enemy,  use  of  a  particular 
area,  route,  or  facility.   Aerial  interdiction  operations  generally  achieve 
greatest  success  when  the  ground  battle  is  characterized  by  great  movement 
and  strong  offensive  pressure  by  either  combatant.   During  these  tactical 
situations ,  the  enemy  rate  of  consumption  of  supplies  and  movement  of  troops 
and  equipment  are  greatly  increased  resulting  in  lucrative  targets  for  aerial 
interdiction  of  rail  and  road  nets.   All-weather  Marine  Corps  aircraft  pro- 
vide a  24-hour-a-day  capability  to  interdict  the  enemy's  reinforcement  and 
supply  routes.   For  example,  enemy  armor  presents  one  of  the  greatest 
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threats  to  the  success  of  an  amphibious  operation  and  aerial  i  ni-..^^-;  ^^  • 

can  pi^ven?  ITeVoTsltt'f.ltVfTo'.^'st'l:  lZL'^t\iTt"''''''°''   "^  ^""^" 
armored  unit's  effectiveness      ^°9i-stic  support  that  is  necessary  to  an 

IlliiliiSllfl^^^ 

IM2£tivs£uj^5^     ,,,,,,,„  „Hich  weapon'ana^Xr^eEElfsriaiT? 

a^-~ES^^^^^^^^^^^ 
34  03.   D-DAY  OPERATIONS 

After  landinq,  airstrikes  ^r-^   «h-;i^^^  1-   ^u     landing  of  the  leading  waves 

airstriSis  si^Mi^lr^i|^Tf§aif^ac"he°s  tVjXfi?ct°L'°  ""^S"^'  "™"°"= 

enemy  defenses    Th^c,^  ^^^^vZl  ^eacnes  to  inflict  maximum  damage  to 

cendLryf'Sr  niclear  IttaSi!'  "°"""'  °'   '=°'"'^'"«'  strafing,  rocket,  i„- 


sd-^  ciilr til£s4?L^1~^^  -'  ^-^a-.o-nT":k?-  d??-r 

landing  Reaches.  or'SS^eL^^LrtirSlSopL^rj^Sinl'.Snls'^^""^'  ^''^ 
becoming  n,o^e' vu?itfEfHf^i|g:-;?«rii^Il?L%=<Sr  1^"%"  "^ 

ais;£"ss-¥- 

alt«  y  d"i;ery  taStics'^^o   Jharittacr""'    "  T^  ""  "'°"<=  -Jesirable   to 
v^j.y   tactics   so   that   attacks    are   made   perpendicular   to   the 
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..BA,  with  a  pullout.prior  -  crossing  frontUnesAlth^^^^^^^  f 

does  not  provide  maximum  safety  for  ^^^^J^^^^Laser-guided  weapons  have  in- 
sive  aircraft  losses  to  enemy  ^^^^^  .^^^"^^^t^issions  by  allowing  weapon 
creased  standoff  distance  for  ^^^P  ^^^^^^PP°f   During  any  offensive  air        I 
lllTo'rl   reriSon!  Twevfr /rco^^oMlfmSft' be^ade  hetLen  maximum  effect    ^ 
o??he  weapons  usk  and  minimum  exposure  to  enemy  fire, 
b.   Typical  Time  Schedule  for  H-Hour  Strikes 

(1)  H-.O  Minutes  to  H-35  Minutes  -Rocket  and  bomb  attacks  are 
conducted  on  tariitT^F^Hdra^iF  to  the  landing  beaches. 

(2)  r-^^_M^:::H:^^to  H-20  Minutes. -mcendiary  attacks  are  con- 
ducted on  the  beach  and  flanks. 

(3)  H-10_Minute^^^Hz5.Mi^         missions  are  executed 
to  conceal  movement  of  approaching  boat  waves. 

(A,      H-4  Minutes  to  H-3  Minutes . -Strafing  attacks  are  conducted 
along  beachis!  r^U^^Tm^T^^TK^T^^^^   waves  advance  ashore. 

c.   MiHstinent^L^im^-^^T^^^  cifngef  as'feguired 

air  attacks^^i^Iii^^t^TThe^^K^^  ,,   ,he  land- 

because  of  varying  local  conditions  °^^J^^^^f  ^^^^ing  craft  are  within 
ing  craft  in  the  first  ^f ^^^^^ .^^^Jl •  °"J^  father  than  time,  becomes  the 
1,000  meters  of  the  beach,  th^^^P°^"^i°";iose  air  support  operations, 
governing  factor  in  the  execution  of  the  close  a     P^^  aircraft  on 

ftrtLrco^l^fn^e  ?o^:^tfcreS  fefenSef  Apposing  fhe  landing  force. 

d .   Clos^Air^upportAfte^J^ 
ashore,  CAS"  operations  must  be  very  ^i°f  ^^/°°^^^;i   Preplanned  airs tr ikes 
These  operations  will  be  both  P-P^^^J^^.^J^.^S^rdi^ecting  their  fire  at 
will  cover  the  advancement  of  the  ^^^^^^^^°;   l^^th  on  the  ground  and 
targets  pinpointed  by  _  forward  ^^^^^°!;^^°Ji^o?4red,  or  when  resistance  is 
airborne.   When  additional  targets  are  discovered,        ^^^^  ^^^^^  ^^ 

S^.jrrL^rerrs:"o^^fiv^;t:^'f^r:iher^mifsLL  to  supplement  the  pre- 


airborne  alerts,  — —      ^   ^^ 

scheduled  aircraft  already  on  station 


on  a  target  which  can  ^^^"""P^^^^  ?""'"h2Y  are  scheduled  »,iBslons  to 
tailed  mission  =°°rdination  and  planning.   ™jy        ^  ^^it.   positive 
be  executed  when  specifically  '^=<J"^=^®,  ^„^,  "^  reaSired  prior  to  execution 
approval  at  each  intermediate  command  level  ^=  "quire  J^^.^^  ,,^^,,t     the 

"r^eftlf  em^om^rere-seS!  n-  :  reg  es      .or^^^^ 

Skf mij  i^ecig  fn\irregSI^t%hr?S!i:wrng\ypes   of   air   support   response 


desired 

(a) 


Specific  time  on  target  (TOT) . 

(b)  Specific  ordnance. 

(c)  Airborne  or  ground  alert. 
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(d)   Air  support  radar  team  or  radar  beacon  delivery. 

(2)   Immediate  (On-Call)  Mic;QirM-,o    t^v,  ■    -,  ■ 
mission  is  an  airstrike  nr,    Ti-.^rrtl   ^?-^^^°"s.- " An  immediate  or  on-call 

ficiently  in  advance  t!  permit  d^?! 'T^'^^  • ''^^^^  "°^  ^^  identified  suf- 

immediate  missions  may  beTovidedhv    '"'^'"°"  coordination  and  planning. 

diverting  aircraft  f?om  a  nrSo^fntS^  ^"""^""^  ^'^  ^^^^^^"^  alerts,  or  by 

section  ?  of  thfrequJst  f^rm^jsSe  fpr")°"Ta:^?"  requester  will  complete 

forward  the  data  to  the  DASC  or  the  ?a6c   "   ^^^^"^^^  ^^^  ^°^trol  parties 

^^^   .Mi^^io"  Briefing  for  Immediate  or  On-Call  Mission. 

briefed  prior  to  ^scramble'""irnof 'fh°"  ^^^^^^^^  .  P^^'it ,  the  flight  is 

is  airborne.   Pilots  shouid  be  pJo^ided:"''''^"  ''    ^"'^'"^  ^^^^^  ^^^  ^l^^ht 

1   Mission  number. 

2^  Estimated  TOT. 

aid  (NAVAID)  fix.     '      ^^"^''^^  Point/rendezvous  coordinates/navigational 

4  Initial  contact  (call  sign  and  frequency) . 

5  FAC/ASRT/TAC(A)  call  sign  and  frequency. 

6  Restrictive  fire/air  plan  information. 
2  Target  description. 

8   Target  coordinates  and  elevation. 

briefing  will  be ^qlven^hv  ?hf^^^^^  is  diverted  or  is  on  airborne  alert,  the 
is  orbiting  or'L'errouL'tS  JEf^L^^I?  ^°"'^°'  ^^^^^^^  ^^^^^  ^^^  ---f\ 

by  any  of  setir^^^^^J^^^^/^^^^P^'-ll^rrain.!    control  is  provided 

of  the  supported  ground  S^mmlnde^    Jt  kgtns  ^ith  Jf^^  -ith  the  approval 

flight  at  the  contaot-  r.r^■iv,+-    ^         oegms  with  the  arrival  of  the 

by  the  operation  plan.  "^^  '"^  ''  """"^^^  °^t  ^^  f°ll°--'  unless  modified 

FAC  or  AFAC  using^^he^Sesf  Jilt^d'can  "c""''  ^f^/^^^   ^-^io  contact  with  the 
following  information:    ^        ^^  ^^^'^  ^"^  frequency  and  providing  the 

1  Flight  call  sign. 

2  Mission  number. 

1   Number  and  type  of  aircraft. 

4  ordnance  (and  fuzing,  if  not  instantaneous) . 

5  Position  and  altitude. 
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6   Time  to  BINGO. 

"  -^   ^-v.^  fliaht  with  information 

?o  the  flight  in  standardized  format: 

1  Target  location  and  description. 

2  Target  elevation. 

3  Attack  instructions. 
;  Target  and  friendly  Xocaticninfc^ation^that^con-^^^ 

tributes  to  safe  conduct  of  the  „rssron,  rncludrng 

(when  necessary.)  ^^kio 

,„   ,he  FAC  will  visually  acquire  the  flight  .f  possible. 

except  in  emergency. 

commencing  the  attack.  ^^oT4--ions 

•   .  1-H^  1-araet  (and  friendly  positions 
(e)   The  flight  acquires  the  targer  vd 

when  they  are  a  safety  factor) . 

(,)   Each  member  of  the  flight  attacks  the  target  and 
delivers  ordnance  only  when  cleared  by  the  FAC  (or 

craJt  may  hTTS:SUrT5-irovxde   helicopter 
landing  zone  preparation. 

(1)   Helicopter  I'^nort  Missions 

U,      Armed  escort   should  ^-f^'tllJ^^^flZl'lT^f 
S-!  Tirg^^ir-afty^ef o  -hSrcop-tL^mfs-Lrreguire  armed  or   attacK 

,      Hscort  Of   assault   transport  helicopters   through  and 
into  areas   not   secura-or   controlled  by  enemy   forces. 

,     Bscort.and  attacH  cover   o^^«^-PP^V  -UcoPters 
flying   through   insecure   areas   into   secure 

forces.  .         f    Hnwned 

j_   „^T7QV  r-«:^-i-rieval  ot  aowiitiu 
3   Aircraft  on  station  to  cover  retriev 

""^°'""-         ]     .scort  of  medical  evacuation  flights  into  insecure 


< 


zones 


5   cover  and  escort  of  reconnsissance  insertion  or 
extraction  operations. 
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copter  assaults  Is^xerclsed  Sv'the\a^?'^°t  °'  ^^^^^^^^  involved  in  heli- 

and  DASC.   Fixed-winrescS^JstilJ^e  pas^Jd  ^^a^D^rf "  '1!^°"^^  '^^  ™^ 
mission,  rendezvous,  and  communication  fnff J  ?•        ^""""^  ^^°^  to  receive 
trol  will  be  with  tAe  DAS??T?ect  contrSl  will'hr;  ^^^^I^^^^  -i--i°n  Con- 
or the  transport  helicopter  com^and^?    ?J     !  ^.^^  axrborne  coordinators 
control  of  all  aircra??  in  sSo^Jt  of '  /   ^"^PloY^d,  the  TAG  (A)  has  overall 
The  helicopter  coordinator  (ai?SoJnef  ^.t   ^^^f  ^ting  the  helicopter  assault, 
volved  in  ?he  assault?  o?  if  an  H??a  ^t      ^J^^^^^  °f  ^H  helicopters  in- 
port  commander.   AFAC  directs  airstrk^^  not  assigned,  the  helicopter  trans- 
wing  aircraft  escorting  risupply  Selicontir.1 ^^k^"^^  "°"^  ^^^^ '   ^i^^^- 
TAC(A).   If  attacks  near  thS  ^iL      ^   ^  ""^^^  ^^    controlled  by  the 
landings,  conSSf  Sf ^Jxed^^SiiresSor^rcarh  """'"'.""'°"  "°  the^elicopter 
direction  of  such  strikes.   i?%he  escorts  arl  no^^^"  ^°  the  AFAC  for 
strikes  of  the  landing  zone   thev  mJf.  hf     ^  ^   required  for  prelanding 
the  landing  zone  unde?  TACik)    o?\?J?  control  ''^''  "'  "'"  "'""^  ^°"""  °"-- 

during  planning  i^Fllid^Sl^;:: ^^f^^^  T"'"  ^^  carefully  considered 
ceilings  and  p?or  visiblll^  seve?^  curtiiriiSS^""^  operations.   Low 
pecially  in  their  ability  to  delif.I;^^^^      fixed-wmg  operations,  es- 
strikes  generally  Require  ceiffna  Jn/f.  ^^k^?:   Preparatory  landing  zone 
3  miles.'  Effective  escort  ?pera?ions  T^^'S"^^  minimums  of  2,500  feet  and 
heavily  on  the  terrain  and  ^h^^lt^Jude  of  tSe'heMco^r  "^^'''^"^  ""^^ 
minimum  of  500  feet  is  reani  r^H  K^i,     ^Z    ^f*^  helicopter  formation.   a 
fixed-wing  to  manluve?   ?eira?n  o^r^""  the  helicopters  and  the  ceiling  for 
and  the  high  groSSn^'rouJe  Is  al^o  ^'"''^  between  the  base  of  the  clouds 
weather  prlve?ts  lanSng  zone  prSpaJat ion' °''//°'''^^°ii""?  '^^^°^-   "  ^^^erse 
for  helicopter  escorts?  irmJvS;^Jj;-^Ki^''?/°^  sufficient  maneuvering  room 
copter  operation.  ^  ^  advisable  to  postpone  or  cancel  the  heli- 

3404.   POST-D-DAY  OPERATIONS 

mission'?:q;?;eSL?s'de'penrLorthe'd°"'  T"  ^'""""'  ^"  ^^"^^^^  ^^  -nee 
situation.^  Applicable  p?e-D-da?  ani  ^^  T^^^  °^  ^^^  ^^°^^^  tactical 
must  provide  c?ntinuoL'and'ad:ju:te  suppLt^^or^Cndiia"!  ^°"^^"- '  .  ^1-= 
progressing  ashore  including  the  tran^i??on%     landing  force  operations 
air  support.   In  those  instances  where  thS?      carrier-based  to  land-based 
ties  within  the  amphibiouf SSJectlvHreS  ^^0?^  ?h  ^^^^^^^^  airfield  facili- 
ing  force  will  establish  exped?tionar?  Sclt?? U.^'f^  ^^^  element  of  the  land- 
to  each  MAG.   The  various  expeditiSSJrv  J^rft^l^    ""  resources  available 
signed  in  such  a  manner  a<.  S^^^iJ^fu  ^t    ^^^^^   components  have  been  de- 
flexibility  for  aS::Sbling  iMHTty   of  \i?f i^if  con^'^'^^ '°  "^^^  ™^^^^- 
ibility  provides  the  opportunity  to  initt^^fi    configurations.   This  flex- 
V/STOL  forward  operating  faciliJi  ^?   ?^    ^^  install  VTOL  forward  sites  and 
lities,  building-bl?ck  fasSioi   intA  ?,^?,  ^^^^f^^ently  to  expand  these  faci- 
expeditionary  airfield  colvoZnt.l^     k     ""f^!  expeditionary  airfields.   The 
AOA  and  are  recoverable  Jo^JStuLnL^^  ?^?J^  "^  ^"^  "^°^^^  within  the 
may  be  found  in  section  V?ii        ^'   ^^^^^lonal  V/STOL  considerations 

1-hes  :ir  '^^^ij^m^^^i\:^',,r\^^   practical,  the  GLF  es tab- 
lance,  more  rapid  response   fnS^^  i      ^'^^'^   ^°  provide  increased  surveil- 
control  capabi^i^ies!"^  InltiX  air   rn   .    ^f  ^"^^^^  ^^  the  ATF  •  s  weapons 
standby  status  monitoring  all  ai^  contJo?  ^?   agencies  ashore  operate  in  a 
ashore  are  satisfactoril?  esLSlisS^SrSe^ta^ctic^^i  a^r^itW^-^il^ws , 
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operation. 

h    Phasinq  Direct  Air  Support  Control  Ashore.— Facilities  for  the 
control  if  |l?S?^iir^lfFiHFr-^^^V^-d  ashore  in  proportion  to  the  buildup 
of  the  landing  force  ashore. 

(1)  'v..^^r.^    Air  control  Party. -The  TACP '  s  are  the  first  ele- 
ments of  MA^cl  aihSi^T-FA^T^rtli^Tf-f^ 

accompany  frontline  -°-f  ^f^,  f  ^^JLtJ  ?heFAC  controls  aircraft  executing 
During  the  ^^^^ral  phase  of  the  assault   the  FAC  ^^^   ^ACC 

rallort)  .^^Sl??eing°thf  Is'taSlfsiSSAt  of^S:  DASC  alhore ,  aircraft  will  be 
requested  from  and  provided  by  the  DASC. 

(?)      Direct  Air  Support  Center.— In  order  to  assist  in  the  coor- 
aination  of ' 'sJ^ppilffSH^^r^Sfeo^e  »a.ency  ashore   or   e  cont.  1 

and  direction  of  direct  «i^  ="PP°"'  ^^f^f  J^^^^Jfli;  landed  in  the'same 

^an?L:1nrat%ppro^iiLS?  ?f/-£   ^      -    ".^^tSif?  ?C  ^^<T^   ^Ss 
?S?rhL=°thf  iss^^red^^^^onSi   i?ftr  f  S'coS^SlSn^   sfp^o^tin, .  ar^s        The 
^fe^ci^to   cS^pf.   t!on  Of   t  e  OASC  Win  .e  taii^^^^^^^ 

but  m  all  cases,  it  has  the  ^JP^^^;^^^^  ^  responsibility  for  the  control 
direct  air  support  missions.   P^^^^"^^^^^/^^P°"logically  occurs  when  the 
and  direction  of  direct  air  support  ashore  J^f , Jj^J^^^^^ead  has  become 
necessary  facilities  have  been  established  and  the^bea^chhe^     .^  ^^^  ^ 

relatively  secure.   At  this  time,  some  ^^^^    ^^c:=„it  support  missions  will 
of  close  air  support,  air  reconnaissance,  and  assault  support  m         ^^^ 

have  evolved.   The  decision  to  f^^^^^iJ-^^^^^^^^^Jtcer  to  the  CATF .   This 

recommendations  of  the  CLF  and  the  tactical  air  otticer  to  r 

activation  depends  upon  the  tactical  situation  and  the  ----^^f,,^|;,  ^  ,, 

gair^i^SisLiLsrofts  ^ii^r  if  u^^ 
p-t^m?;iisL- ?hf  ^o^r^:aSiri.s?^|  £ 

meaL.   As  the  DASC  assumes  this  responsibility   xtprocesses^r^^ 
TACP's,  ^FAC's,  NAO-s,  HC(A)'s,  etc    Air  res^^^^        ^^^^^^^  agencies, 
the  TACC  (afloat)  and  the  HDC,  are  ^^^^^^^^^°_^    ^^^  responsibility  for 
From  this  point,  the  DASC  continues  to  assume  a  ^^J^^^J . ^^^^^s  capacity  until 
the  control  and  direction  of  direct  air  ^JPP°^^'  ^J^^^iU^y  for  handling  all 
it  is  capable  of,  and  has  been  ^f ^^^jf :  ^f ^^^^^e^'i^e  the  preponderance 
"^r^rdLg  fo^ce^aJtinery^^r:  iLf  and^ts  functioning  throSgh\he  senior 
?SCC  fssigne^'tL^responsLility  for  controlling  supporting  arms. 
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or  .ore  ASR^^i  a^^if^fg^flHi^tlK^-^  ^-tate,  one 

bombxng  control.   The  DASC  provides  Spe?a?Iona?%fi   weather,  close  support 
assignment  to  the  ASRT.   Initial  mission  Jt?     direction  of  and  mission 

the  TACC  (afloat)  and  coordinated  tLough'tS^'SAlf  'subse  """^J  ''   ""^^  ^^ 
assignment  is  made  by  the  Marine  TAcr/^lr^n  Subsequent  mission 

force  antiair  warfare  coordinator Jsec tor  aAt^J^  ^^^f ^^^^ed  ashore.   The 
SAAWC)  conducts  the  radar  controlled  handn.^!i   5  warfare  coordinator  (FAAWC/ 
the  landing  force  air  surveil^L^^^^^ad^T sysLfirSta^Ls^d^^^J^^^ 

air  defense  ^elemifl^lrTHl^Mii^^  '^"  beachhead  expands, 

other  functional  control  eleJSnts  asho?e   ^^  L'^?^^ '  ""^^   introduction  if 
centralized  coordination  of  Scl  lunctiin^  t^   ^^'?"/°  ^^^  °^^^'  requires 
and  to  attain  unity  of  effort   AlthSSahJL    P^^^^^^e  mutual  interference 

TAOC  is  to  establish  the  control  an^diLtLffaS^i  ^"'^^J'^'^'i'"^  °^  ^^- 
force  air  defense  system   it  hac,  thl   .=   k  t  !^  facilities  for  the  landing 

as  a  TADC.   This  ca^abfTity'is'primLiiriimiSd'Jo^^he^""  ''"'''^"  functions 
wing  aircraft,  including  those  condnJ^tL^    ?    ^^^  processing  of  fixed- 
coordinating  with  the  ?Icc  (alloatf^nd  ?H   n^cJ  ^^^  support  missions  while 
of  helicopters  continues  L  ^SfSeicisedbv  ??f  ^0.''^%"°"'"°'  ""^  direction 
TADC  responsibility  is  assumed  by^tS^a^^Sl^^Lf  ^a^h^re^^wh^^f  ;3tL\\%hed. 

Generally,  ^hi  litf^^f&^^ffgfl^ft^^ 

for  the  TACC/TADC  may  be  esCblished  I^hol     ^  'i'ACC/TADC.   The  facilities 

agencies;  e.g.,  TAOC    This  aaen^v    J       concurrently  with  other  MACCS 

a  TADC  and  ^ -ctionS ' unde^ thrSo^Ai:anSe^S^^;L'lAcc%a'?l'''?l'^  designated 
the  senior  MACCS  agency  and  is  reLonqih?^  f^^  fv,      (afloat)  .   The  TADC  is 
direction  of  the  activities  of  its^nhi^^    S   ^^^  centralized  command  and 
includes  all  direct  air  support  opeJatJon    if  ^^^^i^"  ^^  ^^^  ^^^^  •   -^^is 

^^--tSrisEfl-if^lgSFfl^^^ 

specific  attention  be  given  to  their  fn^i    t        '""^^^^ty,  require  that 
means.   Simply  orbiting  on  station  L^?S^°''  ""^^^   °^^^^  fi^^  support 
across  battalion  and  e?en  regtmentarL  h^  "^^^"^  ^^^  "^PP°^t  aircrf?t 
aircraft  must  be  coordinated  tSmeeJ  forf^"""^"--  ^^^  activity  of  these 
ments  with  other  air  activTJv   "^^^^  force  priorities  and  safety  require- 

ability  and  their  speed  SmS^ement   coStro!'"'  '"^°^"^  ^^  aircraf t\vail- 
level  of  the  MAGTF.^  This  ceStraliz^t^on  fS   ^^  centralized  at  the  highest 
use  of  resources  and  to  provide  JleJib^e  ''/^^^"^f  ^°  ^"^^^^  economical 
ground  combat  element    Centra?i.^^fi   %   ^°"^^  ^°''    ^^^   entire  MAGTF 
air  support  is  reqSes^ed^^om  a  central   f'°\'^°'  dictates  a  process  wherein 
DASC  in  the  case  of  direct  aTrsSpSor?    T^^^'^°'i^^'    control  agency,  the 
to  the  DASC  are  screened  by  intermediate  J^u   ^^^^   ^"^  on-call  requests 
proval.   The  significance  of  JhTr^f    J    "^  command  echelons  for  ap- 
mediate  echelon^uft  eSaminf  the  locatlon'^^.^Tf  ^  '"  ^^^^  ^^^h  inLr- 
naval  gunfire  missions  in  progriss   ?h^  "/''?  u^t^''^  °^  ^'^^  artillery  or 
other  supporting  arms  for  ?he^mIsslon   an^i.^^"'^''^  ^"^  suitability  of 
air  support  within  their  area  of  resSonsifn  ^^^'^  requirements  for  available 
allows  higher  echelons  the  opportunS^to  dl^!^'   ^^^  Process  of  approval 
requirements  for  air  support  exist  e^Lwh  ^^^^PP^°^^  ^hen  more  pressing 

upport  exist  elsewhere  or  when  higher  priority  fire 
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^+-h^v    suDDorting   arms.      In   o^^^^ .    "^^      „,prpp    ctructure  where   all    supporting 
SSncyh^  been  established  «ithin  the  MAGTF   structu^.^^^^^    approved,    coor- 

S  Ltivity  of   the   P-"J;-i«,""jLeraf  Control  measures   are   employed 
^SralirrtpS^rd^ef/ective   Coordination  when  necessary. 

ron-t-pr The  various  FSCC  s  are 

(1)   ^^re  support  coordinatron  Caaa-:      supporting  arms 

the  coriander's  ^f^^^C^^SlS^S^aJion .   They  are  the  only 
^^^r„v-i-  ;^nd  to  perform  the  necessdi.y  ^^  nprsonnel  required  to  pian, 

Igencierwhich'^combine  the  <^°--^-^,^^^^?S%J?ormati2n  concerning  artillery 
Jec2?ve,  process,  implement,  and  ^ ^^^^^^^^^'^^  ^  staff  agency  at  each  level 
ai?   and  naval  gunfire  activity,   ^he  FSCC  is        ^^^^  element  of  the 
of  in?antry  command  from  the  ^tSois^orce    Staffed  by  representatives 
largest  MAGTF,  the  Marine  amphibious  ^ojf^  ^   ^^3  closely  attuned  to  the 
of  each  of  the  supporting  arms   ^SCC  person,  ^  interests  in  ^ -^^^^°°^^^JJ^'i3h 
intentions  of  the  commander  ^^<^^^^P^^^„i„ned  responsibility,  they  establish 
iSttSrs    For  decisions  beyond  their  ^^^^^^^^^^gjidate  the  summary  mfor- 
T^edfa^e  contact  with  the  co^ande..^  Tsl^TlL   necessary  control  measures 
mation  on  supporting  arms  activity 

for  continuous  fire  support.  ,,,^^p^ 

.   1    rnordination  and  control  measures 

delineate   rl^s^oniSffm^^ifet^ffSiSo^^^^^^^ 

airc?a£t   and  ground   forces   are  met. 

.a,      Flr^-EBSE^^^ordinatigjABe   --The  FSCL   Is^a^lxne^ 

established  by   tL^PproprIa|^round^^  ,ctical   operations. 

?if ffr^e  rufporf coSJSlnftirU   fis  u   ea   to  cooralnate^frres^of ^ 

€  Jr.re-ac^tf^ 
^^,-,^0   advf^rse   surface   errecrs   uu,    <--  -.-ri-iiiprv   and   naval   guniire. 

1     provides  ground  -"-^tle^y     and   coordination  o( 
firsS^:r„I?.^ro"n?rnLvl^fI;/pr:olSaerunn^ecessary  duplication  Of 


supporting    fires 
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and  pilots  of  aircraft  with  suffi 
degree  of  control  or 
targets  in  the  area. 


Iwl^ri,"!??,;:'^"?"  f!!r??^«='  4-  =°"t-l  agencies, 


degree  of  control  or  ^oor^niil^iZ^fTt:S^^t^^^^l^^^^ 


(a  three-dlmenlional  box  In'thf  IkW   ""?L^^™^f  ""^"^ "!  ^  '"^"^^  """^"^ 
illustrated  in  figure  22?      ^ate-time  group  (DTG) .   a  typical  ACA  is 


^2r^« 


CENTER  LINE -pH        j  \ 

MINIMUM       U-' 1 ^^T"  iT-'k^ 


MAXIMUM 
ALTITUDE 


ALTITUDE 


^  -  r  -  />r^ 


COORDINATE 
POINT 


I  ~~~;1llNGTH^  7f^-J\\ 


Figure  22.— Typical  Airspace  Coordination 


Area. 
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MUW   and  may  be   employed  to  deliver  these  fir        ^^^^^^    coordinated,    and  | 

aid  close  coordination  "quired,    SEAD   tires  a        P   ^  ^^^ative   in   the  ^ 

sS^piafs  fmS?  trpo??anf ^aft^L;  t  e  P-nnin,o.   these  ^^-^^^ 
fefpoLiLe   .or   the   preparation^and^use  of  ^S   ^  .„,t^^ 

SJef  during  certain   type?  of   -"-' ^iinf 'sfraf  ing!   napSI"   etc . )  ,  ,  as  . 
somewhat  wi?h  the   type  °£   J"-*^    '^^     and   sp"ial   flig>^t  characteristics 

4-   or^^rations.— Offensive   air    sup- 
d.      Conduc^^l.Offensive_Ai£j^^  ^^  provide   timely 

fs'bised  upon   a   comparison  of   ^""^Jg^JJ^tiSnai  warfare   environment     pre- 
T^inf  frr'^re^ririrenrs^ts   sfmpli?red  by  the   relative   stability^ 

fiwationln  ?ther   combat  -"vlronments      particular   y.^^^^^^^   ^^     p_^^. 

Er^stftrrmf;;diH^a?u£^^ 

ItrteTr  on^cafrt^^e^Slslps  provide  °f4rnnerSslioi"rSi  stS  to  t.cse 
Therefore,  care  must  be  taken  "  ^J™^^  Prep^^^^,^^^  '="<^°r*?rLsSrravail- 
-tStfoL/fs^in^fcrS  t     P^^^^^^^^ 

-  -frt^^-roJ-tlL  on   station    .OS,  ^^^^^   ^^^^ 

a,      Area^elationshiES   --Chapter   2   described^^^   ^^  _ 

„f   Che  HACCS   and  defined    Uie  DASC  s   "spoii  j^^  ^^3^ 
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fln.r^srVi?.T^^^^^^^  by  assi,n.ent  of  an  a..i- 

tation  for  the  existing  ]^ss    UnSer  ??^o!   P^^^°^"^l  and  equipment  augmeJ- 
continues  to  provide  overall  supervision  If ^thr"^?^^"^"''  ^^^  ^ACC/TAD? 
trol  effort  while  ensuring  that  both  DASC'f  t^^   offensive  air  support  con- 
of  mutual  concern.   This  relationship  nfra^ if   ? J  coordination  for  matters 
described  in  chapter  3.     -^^^lo^snxp  parallels  that  of  adjacent  TAOC's 

(a)   Areas  of  ResoonciiK-;  i  n- j-„    t 
areas  of  responsibilitF^F^^Brf^f^Bsll^'Zh'""  ^^^^^^^^hing  the  DASC, 
of  paramount  concern.   The  DASC  must  h^  i  J  ^  5  ■  ^''PP°''^^'^  ground  unit  is 
sxtxon  that  it  will  be  able  to  cSntroJ  aJjSalt  t^   '^^?  ^  geographic  po- 
responsibility.   it  should  be  recSanized  ^S^?  L   ''°''^^°^^  ^^^  ^^^^  °f 
the  DASC  does  not  have  the  capaMlitt  S  con^.^^''^  ""^^   ^^  instances  whereby 
entire  area  of  responsibilty  o?  the  maW  a?on°i  ^^^^^^ft  throughout  the    ^ 
supporting.   m  such  an  instance   the  r.??r?      ''°'"^^^  element  it  is 
not  be  arbitrarily  extended  tSconfS?m  to  th/""^^  of  responsibility  should 
major  ground  unt  supported  by  that  dSc    SuchT^-f  f ^^P°nsibility  of  the 
environment  when  subordinate  around  ooSA  ^       situation  exists  in  a  fluid 
tances  from  the  major  grSund  combat  eJemen^"""^"  °P^^^^^  ^^  extended  dis- 
factors  must  be  considered  to  detJrmiie  S  ^   Consequently,  a  number  of 
second  DASC  capability.   This  incJu^tT^t      ^   requirement  exists  for  a 
tion,  distance  of  the  ground  u^^Jo^    ?u  ^'^°P^  ^"^  l^^^th  of  the  opera- 
characteristics  of  tL^a?ea^   wJere  sSch'a'ne^'^'  ""^  '^"  geographical 
ment  may  be  met  by  assigning  the  resoonSiS."?  f  l^    identified,  the  require- 
to  an  adjacent  DASC  or  ly   eltabL^^Kg^^io'tL^'^compl^t'f %"as'c!  ^''   ^^^^°^^ 

In  an  operation  i^L.~t^Tf,^^^i^^^';^}^^  Air  Support  Con...i  __ 

decentralization  of  Sf f eLfS^Tl^g^f^ 

eration  involving  two  divisions  Ln'i^?^    control  to  this  DASC.   An  op- 
division  operation  involving  SsIJeibir^T^'^'^^  °'''^'"-   Similarly?'^a 
the  main  ground  element,  sS?h  as  a  JaJv  ^^^°^^^^^te  element  detached  from 
of  a  second  DASC.   In  these  tw?situationf''^'  ^°^^^  ^^^^  ^^^^i^^  the  use 
support  the  entire  MAGTF  ground  anm^tl^    '    °"^  °^^^  ^^""°t  adequately 
offensive  air  support  con?rol  fnS^iJe  s^ppo^t  '"  P^^^^-i-g  the  necessary 
the  size  and  tactical  employmeSJof  ?he  M?r??   ^^^^J^^ation  tasks.   When 
tates  the  decentralization  of  ?ire  suSdo^^L^5°''"^  •  ^^"^''^^  element  die- 
support  control  function  must  be  correspond?n°^  2^^^°'''  '^^^  offensive  air 
tablishment  of  additional  DASC's    In  th?f ^^^^  decentralized  by  the  es- 
elements  receive  an  accompanying 'of  fSnsiil  ^^T^"" '    specified  ground  combat 
nation  capability.   The  varvTnr,\,I^       •  ^''''  support  control  and  coordi- 
functions  within^thelr^IpSilLi^s  f^^Jh^Sf  °'  ^^^  '^'^  ^^^^^-^  thCi^' 
cases,  overall  command  and  controrof  the  MArT?'"'''"^^^  organization.   m  all 
tralized  in  the  TACC/TADC,  while  suSord^n.^L^^^-^^^^^^  remains  cen- 
agencies  provide  decentralized  contro^^^°"^''^^''^  ^^^  support  control 
guidelines.   m  this  manner   adeauatPrSf"''^^^^  ^°   specified  operational 
needs  of  the  entire  MAGTF  I^  enJured   ^^"^^"^^  ^°   the  offensive  air  support 


(2) 
support 
determ 
its  sub 


to  divert  Preplanneriissions  on=r°i?.or":i: 
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missions  and  requirements  for  aircraft  on  standby  alert  are  assigned  to 
specific  aviation  units  by  a  daily  fragmentary  operation  order.   The  same 
frag  order  is  distributed  to  the  TACC/TADC,  TAOC,  and  the  DASC .   The  frag 
order  also  designates  the  anticipated  terminal  control  agency  for  scheduled 
missions;  e.g.,  FAC,  AFAC,  TAG (A) ,  and  ASRT.   Readiness  conditions  for  the 
aircraft  on  alert  and  hot  pad  locations  are  also  specified.   The  DASC  con- 
firms the  preplanned  missions  with  the  appropriate  terminal  air  support 
control  agency  and  ensures  that  the  terminal  controller  is  prepared  to 
receive  his  scheduled  missions. 

(b)   Diverts . --Should  an  occasion  arise  in  which  the  terminal 
controller  cannot  work  his  scheduled  missions,  provisions  have  to  be  made 
for  another  terminal  controller  to  be  assigned  the  scheduled  air  or  the 
mission  is  cancelled.   In  many  instances,  the  unavailability  of  a  terminal 
controller  to  accept  missions  cannot  be  determined  until  the  flight  is 
airborne.   Similarly,  emergency  or  high  priority  situations  will  arise 
which  require  offensive  air  support  response  at  that  time.   In  both  of 
these  instances,  the  requirement  for  flexibility  dictates  that  air  control 
agencies  be  capable  of  diverting  missions  to  another  terminal  controller 
or  to  the  location  of  the  emergency  or  priority  mission.   Three  general 
parameters  affect  the  decentralization  of  offensive  air  support  authority 
to  the  various  air  control  agencies: 

1      Available  Resources . --If  available  aviation  resources 
exceed  requests  for  direct  air  support,  divert  authority  need  not  be  exer- 
cised unless  time  is  extremely  critical.   Generally  speaking,  response  times 
of  on-call  ground  alert  aircraft  usually  equal  the  time  required  by  the  DASG 
to  contact  a  terminal  controller  and  aircraft,  to  disengage  the  aircraft  from 
its  present  mission,  and  for  the  aircraft  to  proceed  to  the  location  of  the 
higher  priority  mission.   An  exception  to  this  is  when  aircraft  coincidentally 
report  in  for  a  preplanned  mission  just  as  the  higher  priority  request  is 
received.   However,  if  resources  are  limited  and  the  activity  of  ground 
alert  aircraft  is  high,  the  only  existing  alternative  is  to  divert  aircraft 
from  a  lower  priority  mission  in  order  to  meet  the  need.   It  should  be 
noted  here,  that  when  such  a  situation  arises,  the  DASG's  proximity  to  the 
senior  air  representative  with  the  ground  combat  element  allows  decreased 
reaction  time  while  preserving  the  supported  unit's  ability  to  make  their 
own  determination  as  to  where  and  how  assigned  air  will  be  employed. 

2^  Sources  of  Requests. — The  sources  of  requests  will 
also  condition  the  level  of  decentralization  of  divert  authority.   In  an 
amphibious  operation,  problems  are  minor  because  all  requests  are  pro- 
cessed through  ground  combat  element  TACP ' s .   However,  the  key  factor  is 
identification  of  the  agency  which  ultimately  receives  all  the  requests 
from  all  the  authorized  requesting  agencies.   In  any  joint  or  extended 
operation,  provision  must  be  made  to  accommodate  the  receipt  of  requests 
for  both  immediate  and  preplanned  direct  air  support  from  parallel  ground 
combat  elements  and  from  elements  external  to  the  ground  combat  elements  of 
the  MAGTF  involved;  e.g.,  the  combat  service  support  (CSS)  elements.   Nor- 
mally, in  these  instances,  general  divert  authority  should  remain  with  the 
agency  ultimately  receiving  all  requests;  for  only  at  that  level  can  rela- 
tive priorities  be  properly  identified.   An  exception  to  the  normal  rule 
which  increases  responsiveness  and  reduces  reaction  time  should  be  to  de- 
centralize divert  authority  to  a  major  combat  element's  air  control  agency 
for  the  block  of  aircraft  received  regularly  on  a  daily  basis.   In  the  pre- 
viously quoted  examples  of  two  or  more  equal  and  parallel  ground  combat 
elements  or  a  using  combat  service  support  element,  the  TACC/TADC  would 
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r   retain  overall  divert  authority  to  meet  oriori^-ioo 

command  element.   Simultaneouslv  ^,n?^^         ^  assigned  by  the  MAGTF 

could  also  assign  divert  au?horI;y'?or?eguSrlVfrr""/"""''°"  ^^"^^ '  '^ 
m  the  case  of  two  or  more  eaual  aronn^  !   k  f^n  ""^^^^^  assets  to  each  DASC 
combat  element's  DASC,  Jn  tSe  cLfSSeJe  o^h^''  elements,  or  to  the  ground 
and/or  logistic  in  nature.   Such  lecentL??^JJ-''^^^^  ^^^  administrative 
siveness,  but  does  not  preclude  an  ovprf^lu^n ^"^"^^^  tactical  respon- 
nontactical  requirements  overall  capability  to  rapidly  respond  to 

the  decision  to  decentralize  Sfver^futhor ;"t^/^^''?v.'^°"^^^^°"^"g  ^^=tor  in 
volved.   A  relatively  complex  delisiSnmakina  ^t    ^^^   ^^^^  °^  aircraft  in- 
fer aircraft  with  high  endurancJ  on  s?a??on^  process  may  be  acceptable 
istics,  the  distance  of  the  Ja^ae?  fJom  .?^v.  ^^^^^^"tly,  aircraft  character- 
required  necessitates  immediaJe^decSons  conc^^'  ^"^  •  ^^^  ^^"^^  °"  station 
Therefore,  many  situations  will  dictaJe  ?h^?  JS    "^  mission  assignment, 
powered  with  divert  authority  over  aJl.^h  J  ^  ?  controlling  DASC  be  em- 
in  the  best  position  to  ^Jpilly  idenilfv  oh  ^^^  missions.   The  DASC  is 
changes  directly  from  the  sipoorted  arf^^nS   ^^i""?  situations,  receive  these 
d.rectly  with  all  of  the  .roSn^^lbft^^lLe^n^f  te^^^L^^^'co^^Jro??:?:!^^^^ 

air  support  ^his  ^^r^^l~L"/atsi:tTeT   ^^.^^--^-^  preplanned  direct 
the  process  of  requesting  i^eJiatfdi^el;  al^s^^po^fSsIoii  .''^^^^^ 

involves  requesti1or^^eid?ili^if?^|i||f;r'Ta'"^  ^'"^"^  ^^^  ^^P^^^^ 
axr  support  aircraft,  nighttime^flare  d?ops  or  o?h^'  "^^  ""^°'^^  ^^°^^ 
harassment  and  interdiction.  arops ,  or  other  missions  such  as 

(b)   Sources  of  Air  Reanp^-t-c  _  mK^ 
requests  are  made  by  the  FAC ' s  ot  aronnH     k  "^he  majority  of  immediate  air 
originate  from  other  sources  such  Is  the  ?ACC   P??r^''  5^^  requests  may 
are  initially  made  by  the  FAC  to  thl  DaIc  on  /h    ^'  ^"^  TAC (A) .   Requests 
type  of  aircraft  required;  i.e    tactic^?  S?.    prescribed  net  for  2he 
officers  at  intermediate  FSci^;  monitor  JhS   ''^^''!'''  ^°^  fixed-wing.   Air 
approval  by  their  silence.   The  request  itL^?''''^'^  "^^"  ^"^  indicate 
sequential  arrangement  of  the  info^m^Mon      •  ^^^^^"^  ^  logical  and 
See  appendix  A  for  a  standarlized  tactic  a] ''J?''^''^^  ^°  ^°"^"^^  ^^e  mission, 
a  CAS  briefing  form.   Further  ?eauJSttnS      request  and  appendix  C  for 
aircraft  capabilities  and  tSe'wea?he?  ,i?n^^^''''i^^  ^^^  responsible  to  know 
missions.  ^  weather  mmimums  for  the  general  types  of 

number  to  each  reZesrW-^^i^^^^'--'''^-   DASC  assigns  a  request 
requesting  agency.   The  reauest  ?=,  ?S^^^,^^^,^"^°^"^^tion  passed  by  the 
of  aircraft  for  irmediJte  ?esponse    i?  th^'^'^^^  ^?^^^"^  ^^^  availability 
preplanned  missions  are  also  Considered  ?f%r^°''^^^  f  "^^^  ^^^'^^^t  allows, 
are  appropriate.   Airspace  cooJdiwfon     their  scheduled  ordnance  loads 

other  limiting  factors^^eSicSmay  be  ^nkn^wn'to  thf  '"^P°""  missions,  and 
viewed.   if  the  request  iq  r^^^of^.f^  unKnown  to  the  requester  must  be  re- 
coordinates  with  ?he  appropriate  ?SC?\oo''  '^'"  ^^"  '^^  ^^t'  ^^e  DaI? 
close  air  support.   The  DaIc  assises  in  r.?"^""^^  concurrence  on  the  use  of 
ensures  aircraft  are  cleared  ?o?  entrv  iSi^^h"^  ^^""^  ^^^^"  ^"<^  ^^^ '  ^ '  and 
The  senior  air  director  (SAD)  ?n  the  DAS?  ?.^^  ground  commander '  s  airspace, 
mg  the  method  of  filling  the  request  anS  J^/^^P°"^^ble  for  finally  approv- 
support  coordination.   xl  all  so^^^^L^  S?'afr°c\:?r:y;La\^L"?rthe%\s^j^\e 
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exhausted,  the  DASC  requests  aircraft  from  the  TACC .   Once  aircraft  are 
assigned,  the  DASC  confirms  the  controlling  agency  and  assigns  the  tactical 
air  direction  (TAD)  frequency  for  the  mission. 

(4)   Mission  Brief ing . --Once  aircraft  assignments  for  air  re- 
quests are  completed,  the  DASC  briefs  all  participating  elements  according 
to  the  type  of  mission  and  the  terminal  control  agency's  familiarity  with 
the  specific  mission. 

(a)  Requesting  Agencies. — The  DASC  briefs  requesting 
agencies  on  the  status  of  approved  requests.   This  briefing  includes  the 
number  and  type  aircraft,  aircraft  call  signs  and  mission  numbers,  ordnance 
load  (if  applicable),  estimated  TOT  or  TOS ,  and  the  call  sign  and  frequency 
of  the  terminal  control  agency.   The  DASC  further  keeps  all  requesting 
agencies  informed  of  delays,  modifications,  or  cancellations  which  arise. 
If  a  request  cannot  be  filled,  the  DASC  briefs  the  requesting  agency  imme- 
diately and,  whenever  possible,  notes  the  reason  for  inability  to  comply. 
This  allows  the  requesting  agency  to  make  alternate  plans  or  to  reevaluate 
factors  which  might  have  precluded  filling  the  request;  e.g.,  assigned 
priority. 

(b)  Terminal  Control  Agencies . --The  DASC  is  responsible  to 
brief  terminal  control  agencies  on  the  details  of  each  mission.   Each  termi- 
nal control  agency  has  specific  briefing  requirements  which  must  be  met.   The 
FAC's,  AFAC ' s ,  TAC(A)'s,  and  the  ASRT's  are  the  terminal  control  agencies 
for  close  air  support. 

1_     Forward  Air  Controller  .--Usually  the  FAC  controlling 
a  mission  is  the  requesting  agency  and  therefore  has  the  necessary  informa- 
tion on  the  target  coordinates,  target  description,  location  of  proximate 
friendly  units,  and  aircraft  heading  restrictions,  if  appropriate.   The  FAC 
receives  the  following  information  from  the  DASC: 

a  Number  and  type  of  aircraft. 

b  Aircraft  call  signs  and  mission  numbers. 

c  Ordnance  load. 

d  Estimated  TOT. 

e  Assigned  orbit  point  and  altitude  (if  applicable) . 

f_  Assigned  TAD  net 

g   Airspace  coordination  areas/fire  support  coordi- 
nation measures  in  effect. 

2_  Tactical  Air  Coordinator  (Airborne)  and  Airborne 
Forward  Air  Controller . --The  TAC(A)/AFAC  is  often  working  with  the  ground 
unit  which  has  requested  air  support  and  already  possesses  the  necessary 
target  information.   TAC(A)'s  working  independently  and  requesting  air- 
craft for  targets  of  opportunity  also  possess  this  target  information.   If 
the  TAC(A)  is  not  aware  of  the  request,  a  briefing  will  be  provided  by 
the  DASC.   When  providing  CAS  to  a  ground  unit,  the  TAC(A)/AFAC  is  instruc- 
ted to  contact  that  ground  unit.   The  TAC(A)/AFAC  requires  the  following 
information  to  conduct  his  mission: 
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a  Call  sign  and  frequency  of  supported  unit, 

b  Location  of  proximate  friendly  units, 

c  Target  coordinates  and  description, 

d  Time  when  the  target  is  cleared  for  air  attack, 

above.  -  '^^^   information  described  in  subparagraph  1 

agency  to  the  DASC  i s'no t 'L ua^frL^'clgf^^ ' Z^^^g  ""'^'^  ^=  ^  subordinate 
ther,  its  function  of  medium  and'^hlSh  a Jt?tud^^  ^""^  supported  unit.   Fur- 
trol  may  dictate  that  it  contJSl  multiole  .^^  '  ?i°^^  support  bombing  con- 
relatively  short  period  of  time    Se  J^rt    ^""^^"^  °''^^  ^  ^^^^e  area  in  a 

cribed  briefing  on  the  assigned 'aircraft  InS^JIJ^'^r.  ^^^  P^^^^^^^^^  ^^S" 
formation:  ^-^gnea  aircraft  and  the  following  additional  in- 

a   Target  number. 

b   Target  coordinates  (eight  digits) . 
tion  for  area  targets.   "  "^^""^^^   description  to  include  size  and  configura- 

d   Target  precedence. 

e   Time  frame  target  is  cleared  for  strike, 
f   Restrictive  run  in  headings  (if  applicable) . 
ment,  interdiction,  or  dlstrict^Sn)  !^^^  ^"^^"^^  °^  '^^^^   ^^^  support,  harass- 
to  the  target.  -  ^^^^"^1^  ""it  locations  or  populated  areas  close 

i   Specified  GCI/ASRT  handover  frequency. 

craft  on  the  misiiLs^ffilfSd""^L%ortLa''"f  f'^^"""^  °^  -PP-^  -- 
in  paragraph  34011.      ^i^^ed.   Reporting  m/out  procedures  are  discussed 

aircraft  which  ou^lini^fEi^—ff^;"^.^^"''?'  briefing  is  given  to  CAS 
briefing  is  given  by  the  terminal  con?rS?"  °^  ^^^  mission.   A  detailed 
at  their  assigned  position   iheDAsSoaLefl^H^  ?"??  ^^^  aircraft  arrive 
the  aircrew:  ^  °^^^   passes  the  following  information  to 

1  Type  mission. 

2  Call  sign  and  type  of  terminal  controller. 

3  Orbit  point  and  altitude. 

4  Airspace  coordination  area. 


77 


Par.  3404  FMFM  5-4 

5^  Target  description. 

6_  Location  of  other  aircraft  in  the  target  vicinity. 

7_  Control  frequency. 

(5)   Execution . --There  are  three  phases  applicable  to  mission 
execution.   These  are  control  of  aircraft  to  the  terminal  control  agency, 
control  of  aircraft  by  the  terminal  control  agency,  and  control  of  aircraft 
from  the  terminal  control  agency. 

(a)  En  Route  Control  to  Terminal  Control . — The  process  of 
en  route  control  requires  coordination  of  the  aircraft  flight  path  with 
other  airspace  utilization  activities.  Flight  to  the  terminal  control  area 
may  involve  transiting  airspace  being  utilized  by  other  offensive  air  sup- 
port aircraft,  other  fire  support  means,  and  other  aviation  activity,  such 
as  air  defense  or  air  reconnaissance.  Two  agencies  are  primarily  employed 
for  this  control: 

1   TAOC. — The  TAOC  has  the  capability  of  providing 
positive  radar  control  or  radar  flight  following  services  to  offensive  air 
support  aircraft.   Such  control  is  limited  for  aircraft  flying  at  low 
altitude  due  to  radar  limitations  and  geographical  characteristics  of  the 
area.   TAOC  en  route  control  to  a  terminal  control  agency  is  integrated 
with  air  defense  aircraft  and  missile  activity.   Control  may  consist  of  a 
radio  and/or  radar  handover  to  an  intermediate  control  agency,  such  as 
another  TAOC  or  a  DASC,  or  a  handover  direct  to  a  terminal  control  agency, 
such  as  an  ASRT. 

2_  DASC .  --The  DASC  maintains  current  information  on  the 
coordinated  fire  line  (CFL) ,  fire  support  coordination  line,  restrictive 
fire  line  (RFL) ,  and  airspace  coordination  areas.   It  has  the  capability  to 
safely  vector  aircraft  throughout  its  area  of  responsibility. 

a   Depending  upon  the  geographic  location  of  the 
units  involved,  aircraft  may  check  in  with  the  DASC  shortly  after  takeoff. 
When  the  pilot  advises  the  DASC  of  his  mission,  present  position,  altitude, 
and  destination,  a  determination  can  be  made  as  to  the  best  route  for  the 
aircraft.   Aircraft  transiting  a  DASC ' s  area  are  provided  flight  path 
vectoring  information  in  distance  and  radials  from  a  tactical  air  naviga- 
tion (TACAN)  station  or  in  grid  coordinates.   Aircraft  reporting  to  the 
DASC  for  assignment  to  a  terminal  control  agency  are  given  a  safe  flight 
path  to  a  point  at  which  they  can  be  received  by  the  terminal  control 
agency. 

b   When  an  aircraft  has  a  requirement  to  enter  or 
transit  an  area  in  which  there  is  artillery  firing  and/or  naval  gunfire, 
the  DASC  determines  if  it  is  feasible  to  vector  the  aircraft  around,  over, 
or  under  the  firing.   If  a  safe  vector  is  not  posible,  the  DASC  notifies 
the  FSCC  of  the  aircraft's  mission,  position,  altitude,  and  destination 
and  requests  a  "check  fire"  on  the  artillery/naval  gunfire  mission  which 
would  present  a  hazard  to  the  aircraft.   The  DASC  notifies  the  FSCC  imme- 
diately when  the  area  is  clear  of  aircraft  to  permit  resumption  of  firing. 
To  facilitate  the  fire  support  coordination  process,  the  DASC  keeps  the 
FSCC  informed  of  planned  tracks  or  routes  of  aircraft;  e.g.,  reconnaissance 
aircraft.   This  information  includes  the  coordinates  of  the  track  or  route, 
the  mission  and  altitude  of  the  flight,  and  the  inclusive  time  that  the 
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W      flight  will  be  in  the  ares    rnh-;^ 

efficiently  plan  «.e  su^pirt^ol.L^S^-^-l^-^^C^^-^anticipate  ana  .o.e 

'   p?L%"fpal  rr"-"^?''^^^'^^^^fe^^5^yp"e'ol  =o°„"?,"=,^  °'  '-"i-1  control  Is 

^^n^^t^        terminal  control  agencies  for-  o?^  control  agency  involved.   The 
TAC(A),  AFAC,  FAC,  and  ASRT.^  Jn  most  cas^!     ""^"^^^  ^^PP°^t  are  the 
handover  to  a  terminal  coni-T-oi^      cases,  positioning  of  aircraft  fr.v- 

Deen  handed  over  to  a  termin;:ii  ^^^,4-   ■■        ^  ^^  common.   Once  air^'r■p,f^-  v, 

the  safety  of  the  aiJcraJ^^nd  coSrd?L?^""'^'  ^"'"""^  responsibility  for    ' 

mg  arms  rests  with  this  te?mina?  coi??  1^°''  ""^^^  °^h^^  aircraft  and  support 

an^AlRr"?  ''  ^'"^"  ^^^^  ag^iSies'Sr^^Lr'^Sc   "^^^^^^ '  -gnifLan?^^"'" 

n^i^^ffolL-iS^^^eX-^^^ 

^nto  an  area  in  which  a  .AC  (A)  ^^  '^fc\TlZll.l\T.r.   ^^^  ^^^'^^^ 

the  TAG  (A) /AFAC  establisHlFTSiHffFnV;!^^''''  receipt  of  aircraft  for  control 
Usually,  the  orbit  altitudi  is  not     ^°"  ^"^  assigns  an  orbit  poiS?      ' 
th^^^AcMf^AJ^^  ^^^i^u^e\':signm:nt\^;\^"^f,,^,\^-^  ,^^|  P--nce  o^^Sther 
wSr\Sg^^Jl/JLd\"\----e-^^^ 

series  of  strikes,  the  ?ac!a°/AFAC  maintl    *   °^^^"^  ^^^  =°^^^ct  o^a 
assessment  (BDA)  and  passes  it  to  the  ?tti^v  ^r"tinuing  bomb  damage 

?u?e  of^ir  "°^  ^'^°^'  th^  BDA  is  passed  Street l°\'  ''P?"  "^^"^i°"  completion, 
ture  of  the  strike  aircraft.   The  ^Irltf /nt^^      i^   ^°  ^^^  D^SC  after  depar- 
target  and  advises  the  pilots  of  r.^^^^^^^^^^  ""^^^^^  ^^ch  flight  onto  ?hP 
a'blTto'ob  ''^^^^^^  ^^  'he°str?king'aL:rSr''rr'\''^  f light'p^th^or'^ 

$e\i^iZizi  :^;iSs^^oSiLcrit  ?  ---  -^ra^di^i-.-  --L 

tion  which  might   influence   or^nS  t^^  ^""^""^   ^^its   of   useful    info^^S 

Additional    inf  orma tiorSf  \Sch\'h2\\c' ( A)  )Tf1c'T   ^^^^^^^^    sit'ua t^ioT^" 

e  1AL(A)/AFAC  advises  strike  aircraft  is: 

and  velocity.  ^  Weather,  cloud  cover,  visibility,  wind  direction, 

b   General  nature  of  anticipated  targets. 

c   Type  of  enemy  ground  fire  anticipated. 

d   Time  factors  and  special  ordnance  information, 
target  area,  highest  elelatL\^\Tp?o\'L\\f  to^^e^^L^le^ .  ^^^^^^^^  °^  ^^^ 
tration  and  departure  roltes^^f  S::the?'L^unf\^?o'ra?L"?"  '°  ^^°^^^^  P^- 
in  the  target  area.      "  ^"^^^^^ation  concerning  present  friendly  positions 

establishes  visual  contact  and  assigns  an"Srblt  poin?!'^f  Sf  '?"  "''" 
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process  of  identifying  and  marking  the  target  commences.   Whenever  pos- 
sible, aircraft  run-in  headings  will  parallel  friendly  force  positions,  and 
the  FAC  establishes  these  general  flight  paths  as  the  aircraft  orbit.   Panels, 
smoke,  and  marking  rounds  are  employed  to  indicate  both  friendly  and  target 
positions.   In  instances  of  light  ground  fire,  the  FAC  may  direct  aircraft 
"dummy  runs"  to  identify  the  target  more  definitely.   The  aircraft  are 
cleared  onto  the  target  and  ordnance  is  dropped  according  to  the  desired 
sequence.   "No-drop"  reports  are  made  to  the  FAC  by  the  aircraft  to  ensure 
accurate  assessment  and  to  assist  the  locating  of  duds.   Aircrews  and  the 
FAC  exchange  observed  BDA  to  offset  aerial  and  ground  only  evaluations  and 
to  produce  the  most  comprehensive  assessment.   Upon  completion  of  the  strike, 
aircraft  are  cleared  out  of  the  area  while  the  FAC  notifies  the  DASC  and  the 
appropriate  FSCC  to  permit  resumption  of  other  supporting  arms  activity. 

(c)   En  Route  Control  From  Terminal  Control. --En  route  con- 
trol of  aircraft  that  have  completed  work  with  a  terminal  control  agency  is 
most  frequently  a  reverse  application  of  the  process  of  en  route  control  to 
their  terminal  control  agency.   For  example,  an  aircraft  that  has  received 
en  route  control  and  a  radar  handoff  by  a  TAOC  to  an  ASRT  may  receive  en 
route  control  by  the  TAOC  upon  completion  of  the  ASRT  mission.   This  control 
similarly  involves  the  coordination  of  the  aircraft  flight  path  with  other 
airspace  utilization  activity.   Aircraft  control  may  involve  transiting 
airspace  being  utilized  by  other  offensive  air  support  aircraft,  other  fire 
support  means,  and  other  aviation  activity,  such  as  air  defense  or  air  recon- 
naissance. 

(6)  ASRT  Operational  Characteristics. — The  ASRT  utilizes  a  ground 
based,  close  support  bombing  control  system  which  consists  of  a  precision 
tracking  radar  and  associated  computer  equipment  designed  to  accurately  posi- 
tion aircraft  without  visual  reference  to  the  earth's  surface.   There  are 
two  methods  of  aircraft  control :   the  voice  vector  or  manual  method  and  the 
automatic  method.   In  the  voice  vector  method,  the  ASRT  strike  controller 
passes  course,  altitude,  speed,  and  drop  commands  to  the  pilot  by  ground- 
to-air  radio.   In  the  automatic  method,  course  and  drop  commands  are 
transmitted  to  the  aircraft  by  radio  data  link.   Both  methods  of  control 

may  employ  two  modes  of  operation:   the  radar  skin  track  mode  or  the 
beacon  mode.   The  radar  skin  track  mode  relies  on  normal  radar  return  and 
is  the  more  limited  in  range  of  the  two.   The  beacon  mode  involves  the 
utilization  of  a  transponder  in  the  aircraft  which  is  triggered  by  the 
transmitted  signal  from  the  ASRT's  radar  course  directing  central.   The 
transponder,  in  turn,  transmits  a  signal  stronger  than  what  the  reflected 
radar  signal  in  the  radar  skin  track  mode  would  be.   This  significantly 
increases  the  range  at  which  the  system  can  maintain  a  "lock"  on  the  air- 
craft and,  consequently,  the  range  at  which  close  support  bombing  control 
can  be  conducted. 

(7)  ASRT  Emplacement. — The  ASRT  is  one  of  the  major  radar  sys- 
tems used  in  offensive  air  support. 

(a)   Emplacement  Considerations. — Emplacement  considerations 
for  the  ASRT  are  of  both  a  technical  and  tactical  nature  and  include  the 
following: 


1   Technical. --The  technical  consideratons  for  ASRT 


emplacement  are: 


a   The  amount  of  masking  of  the  radar  beam  expected 
from  surrounding  terrain. 
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Which  could  result  in  se^erTtonlTsstll   Sr  'l'\''""^  °"  °^^^^  equipment 
the  radar  and/or  communication  Equipment.    ^^^^^^ronic  interference  with 

the  radar  subsystem,  comtuter^SsJ^^^^  °^  ^^^  ^^^^  ^°  physically  accept 

and  ancillary  equipment.^     subsystem,  communication  equipment;  genJ?ators, 

-PPly:  -  5:^^ii£^---The  following  tactical  considerations 

system  coverage  of  the  alsigned'area'^f ^operaMoS^^'^"  '°  adequately  provide 
ASRT's  may  be  required.  "  °^^^^^P  ^"d/or  backup  area  coverage  with  adjacent 

special  measures  for  the-exchana^n/'"''''  ^^^  associated  DASC  may  require 
cation  measures.         exchange  of  operational  information;  eyg^rco^uni- 

to  provide  logistical  anf  otSe^sSpportf  °'  '"^^  '''"  "°^  supporting  elements 

e   Security  of  the  site  must  be  provided. 

determined  to  ^e'tLt^^^f^^^^^^'-^^en   a  proposed  site  is 
IS  employed  to  survey  the  positi  on  ^^  J^^  adequate,  the  ASRT  survey  team 
I  required  to  complete'^thrsiJe  su?vev  wi??'  ""^^"^  "^"^^"^-   ^^e  length  of  Se 

o^the  ASK.,  can  normaSJ^^e  ^^^i:^^  -^rli^-^tdl^ 

The  ASRT  i3^Side^^fi^?gg?Si;rc'o\^L^f  a'n^       °^^^"^^  ^°  -^^  MASS. 
ASRT  missions  are  assigned  and  coordina^^d^h  ^^^^^lon  of  the  DASC.   All 

g.^°^^Jn\^-^--3SL-^i  £i  LLt -;«^ 

for  air  reconnaissance.   The  ASRT  1^  Jf^^^ery,  and  precision  positioning 

The  targets  are  plotteS^f  the^SIIc  •  ^  ^"^^   provided  to  the  DASC  by  the  FSCC 
for  accuracy  and  completeness  by  ^heDAsJ-s'sAr'^^H^^""^  ""^  -^  verified' 
Of  steps  designed  to  check  and  rechJc^S.^^f  ?;,,,^;j-,- ^ -e  ^  ^  series 

^diate,  or  diveit  missions!°^'n°L1t  iLt'^  ^'""-"^^^  ^^  preplanned, 
missions  are  directed  against  observed  t. J  ^''''^f'  i™"ediate  and  divek 
troop  contact  with  enemy  unilsintnr.t'^^l^   °^  opportunity  or  sudden 
to  adjust  ASRT  drops  by'^a  ?Ac!a) /A?a?  ?ac"'J^"°^"' ■ '^  '"^^  ^^  desirablS 

K^)/AtAC,    fac,  reconnaissance  team,  etc.   This 
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is  accomplished  by  having  the  ASRT  control  an  initial  strike  with  only  a 
portion  of  the  aircraft's  ordnance  to  determine  accuracy.   The  observer  then 
provides  adjustment  information  which  is  furnished  the  ASRT  until  desired 
accuracy  is  achieved. 

(c)  The  TAOC  provides  a  radar  handover  of  aircraft  scheduled 
to  work  with  the  ASRT.   The  radar  handover  point  is  determined  by  the  DASC 

in  conjunction  with  the  TAOC  and  ASRT  and  is  dependent  upon  airspace  coor- 
dination areas,  air  traffic  control  requirements,  and  other  tactical  con- 
siderations . 

(d)  In  order  to  provide  the  most  accurate  bombing  possible, 
the  ASRT  must  possess  exact  information  on  target  coordinates,  aircraft 
ordnance  loads,  and  ordnance  ballistics  data.   Due  to  the  requirement  for 
accurate  ballistics  data,  normally  only  "hard"  or  nonretarded  ordnance  is 
employed  for  ASRT  missions. 

(9)   Conduct  of  ASRT  Missions. — The  DASC  provides  the  ASRT's  with 
a  schedule  of  air  support  missions  and  specific  mission  requirements.   Once 
the  target  and  mission  data  are  received,  the  close  support  bombing  mission 
is  conducted  in  two  phases:   preparation  and  execution. 

(a)  Preparation. --Whenever  possible,  the  DASC  provides  the 
ASRT  with  a  copy  of  the  list  of  ASRT  targets  received  from  the  FSCC.   When 
the  location  of  the  ASRT  precludes  the  use  of  a  written  list,  the  target 
data  is  pas5;ed  by  the  DASC  by  radio,  multichannel  radio,  wire,  or  other 
communication  means .   Targets  are  plotted  by  the  strike  controller  or  radar 
operator  on  the  ASRT  situation  map.   Targets  which  appear  to  be  in  a  non- 
target  area  or  which  appear  to  hazard  friendly  forces  or  populated  areas 
are  confirmed  with  the  DASC.   The  fact  that  targets  received  by  the  ASRT 
are  certified  as  being  cleared  by  appropriate  agencies  does  not  mitigate 
the  responsibility  of  ASRT  personnel  to  meticulously  check  plotted  targets. 
Two  strike  controllers  or  a  strike  controller  and  a  radar  operator  sepa- 
rately sight,  record,  and  process  the  target  data.   The  process  requires 
each  to  individually  obtain  the  necessary  insert  data,  separately  compute 
the  problem,  and  compare  solutions.   Once  verified,  the  computer  inserts 
are  entered  in  the  prescribed  sequence,  checked  by  the  radar  operator,  and 
read  back  to  the  controller.   Safety  requires  the  sequence  or  check  to  be 
reinitiated  if  interrupted. 

(b)  Execution . --Normally ,  the  TAOC  provides  a  radar  hand- 
over of  strike  aircraft  to  the  ASRT  and  provides  radar  surveillance  during 
the  ASRT  run.  If  a  radar  handover  is  not  available,  the  pilot  reports  his 
TACAN  position  to  the  ASRT  until  positive  radar  lock  is  established. 

1   Upon  establishment  of  radio  contact,  the  pilot 
provides  the  ASRT  with: 

a   Call  sign. 

b  Mission  number. 

c   Number  and  type  aircraft. 

d  Amount  and  type  of  ordnance,  including  fin  and 
fuze  type. 
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and  bearing  from  landmarl  or°knowrpiintr''''''  ''^''^^   ^"^  ^''"^^'^  °^  ^^"^^ 

-  Altitude  (to  nearest  1,000  feet). 

h   Time  to  BINGO. 

may  be  required  to  gife  cer?aif  rnforSa?ion''^''°''i  '"'  ^^^  "^^^^^^  controller 
altitude,  in  a  secure  manner   a  SoS^or^o?^  T''^  ^^  assigned  heading  and 
"base"  heading  and  altitudl^nd  to^Se  heaSina'"  h°  f^^^^^-^e  a  olassifLd 
relative  to  that  "base."   The  strLlIont^SJle?  :??if '"^"^"  instructions 

a  Advise  the  pilot (s)  regarding  radar  contact, 
proceed  to  orbit  point  al  ^^^£^1^^^!^^   t^Vrt^^^^ 

c     Give  attack  altitude. 

d   Give  attack  true  air  speed, 
control  only) .  -  ^^^^  command  link  channel  and  code  (automatic 

I  control  beacon.         -  ''^''^   '"^^^^^  ^°^^  if  aircraft  is  equipped  with 
on  each  run.  ^  ^^^^  """^^^  °f  ^uns  and  ordnance  to  be  delivered 

h   Give  lost  communication  procedures. 

commenced  the  final  altacrhSadlng'^^rJcS  ^^''''  ^''""  ^^^  aircraft  has 
corrections  are  required  from  the^contJollJr'^^ln^^h"^?"^'  ""^  altitude 
run,  course  and/or  altitude  changes  wn?^:    i .    ^^^  ^"""^^  stages  of  a 
lateral  velocity  and/or  a  climS^rdescinr^^'i^  ""^  ^""^   aircraft  having  a 
release.   This  will  cause  greate?  e??o?  ?LJ^^?  ^^   ^^^  ^^"^^  °f  ^°^^ 
steady,  or  slightly  off  alLtud\^^^T:te%^  1lL:,\^.\^\-,°,^f . --- ,  ^- 

support  miis"Ls^^^#|?i^fff|fg-"-^---"P°"  completion  of  offensive  air 
reports  on  ASRT  controlled  aircraft"'-''''  ''^T^''^   ^°  ^^^  ^^SC.   Mission 
All  terminal  control  agencies  Report  mLJ^^^  ^^  ^"^^  ^^^^  t°  the  DAS?? 
they  release  aircraft.^  The  DASc'^consolSa?L^°'"^'^^^°"  ^°  ^^^  °^SC  as 
forwards  reports  to  the  TACC/TADC  ^Sd^Fsc?  as  re'quiJed!'"'"'"""'^  ^"' 

eluding  ordnance  ^eipeiHi^'BDA''^  Hr^/r-f^l   ''^^°''^  mission  results,  in- 
an^   'h  ^"^'  ^"^  ordnance  status  ^recSdeothe^'  released  for  return  to 
and  ordnance  permitting,  aircraft  are  nffi^   mission  assignments.   Fuel 
signed  to  an  orbit  poi^^  to  Sold  for  possiblf.ri""^''^""  "^^^^^^  °-  -s- 
as  air  reconnaissance  flights  also  r^So^J     ^"^PloY^ent.   Aircraft  such 
as  required.  ^^^   ^^^°  report  mission  completion  to  the  DASC 
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•oc    —Terminal   control   agencies 
(b)      Termina]^^ontrolAaenc|es.      f  completion  reports 

-l^-i  Jtre^fci.rnritSs  of   aa.a,e   assessment. 


covered. 


1  Target  coordinates 

2  Time  on  and  off  target. 

.  of  hits  on  target  and  percent  of  target 

3  Percent  or  nn-t'  '->^'-    ^      ^ 

4  Damage . 

a   Structures  destroyed  or  damaged. 

;   Enemy  casualties  killed  and  confirmed. 

;  vehicles  (land  or  waterborne)  damaged  or  des- 


,  weapons  or  radar  positions  damaged  or  destroyed. 

:  Bridges  or  roads/trails  damaged  or  destroyed.       ^ 

^    .    (hv  tvpe)  damaged  or  destroyed, 
f   supply  caches  (by  type; 

g  Area  coverage. 

■   h  General  effect  on  target. 

i  unit  supported. 

j_  operation  supported. 

S\rSSleSlvf  i Ja  an.  „.U^inc-=e^-,:,tf  r,  L,e   o.  .on..^^^^ 
defensive  positions        "^-^J^^^l,      ^he  moving   target   indicator    I        ^^^  ^tserva- 
of   communioation  day   ^^d  nigh^.  (S^^^.f^^'^^uriig   daylight  and 

-L^ffTo^as^Snghways   regardiess^of^visi.iIity        B^        5^^^ 

ra-icSSf  irt"e-rec   n  iissan  e  oj^a^si^^^^^^ 

L   truck   convoys,    «mored  colu^^_  ,^^^   "/°""ti"apS?opria?e  ordnance   aboard 
tillery   POSit^°"^  ,"?o^al   strike  aircraft  "^th  appropria  ^   sector 

Slirrfci^nnaisfa^nf  I     4  -  -  --rslrld^^^ 
if pSfo?mtrL^feerrt  aSfdlstroy   the  ene.y. 
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rT^V='-"^^^^HfifSif%^fff2|£.--The  best  method  of  countering  the 

As  tanks  reach  greater  levels  oILnM =^   jetting  to  the  main  blttlt   area 

be  required  if  enemy  armor  5as  SLel    ''^'  ^^  ^^^  ^^°^^d  ^"i^s  would  not 
fxcxent  maneuvering  room  arfa  llfToulTtlralt' f   ^\"""^"  ^^"^^  wi?h  su?- 
craft.  It  IS  desirable  to  enaaa^^  ih^^    target  for  high  performance  air 
restricted,  such  as  bridges^clnvonr  t"^   S^^^^  ^^^^^  maneuverab?U?y  ?s 

Shanlst  ^"J— '  cl'og^\L\'ne'rsro?'^a1r'i^LV""^°";  ^^»  -«  "  -- 

3405.   POSTASSAULT  PHASE  OPERATIONS 

'  has  been'term!na?ed?^\?rof  ^00^^"^°"^^^^^  ^^^"  the  amphibious  operation 
following  guidelines  fo'f  this  iffg^Jf^fffH^^^^ 

(1)   The  force  beachhead  has  been  secured. 

lished  ashore^o^enfi?e^?L^continin;^'''??°^^^^^  ^°^^^^  have  been  estab- 
requxsrte  for  subsequent  ope?a?ions?   '^"^'^^  °^  ^^°°P^  ^"^  matJ^L? 

facilities  IIL   g^rS^^ablThSr^s^i^JI:  ^"^  ^^^^^^^"^  --  coordination 
to  assume  f^H  ^^^^^   -^ ^uLfq^?.-  --  f^^  ^  ^  --^ 
ward  a  r^commlndatJon  to^the'd^" • ^^^^  ^^^^  ^^^'    the  CLF  and  CATF  win  . 

^e^re   lanSin\'%J?c™^rrSe°fe^u'LS^?^'^°"^°P-^"--  -dements  of,  or 
»?n'tb»"."''"  ^=  essentially  lanScombI?   nj^""^"  ^=''°''*  ^=  a"  MAGTF  aAd 

exercrse  co^and  over  both   the  ground  and'aviat?on°S™?S''' ' 
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durinq  the  postassault 

and  support  the  9^°^^^.  |°^f  s;ized  by  the  forces  ^^f  ^"^i^ious  assault  is 
Sditional  objectives  to  be  ser      ^^  ^^^  ^^^^  f  ^i?^^bi  a  continuation  of 

Sintaining  the  lll^f.^fje      offensive   air  --PPf.^.^f  Within  the  AOA  which 
terminated.   ^^  .  ^^^^^^  J^f  i4lds  should  be  ^Pf  ^^^",°^jLrs  '  CAS  requests. 
Sevious  operations.   ^^^^J-J^^g  to  the  ground  coirananders  ^^    farmed  on  a 
fiU  facilitate  ^-^^^f./.f  ^e spiral ly  interdiction  will  be  Pe^^^^^^  ^^^hin 

Deep  air  support  ^^^If  [^^Zy   not  be  feasible  to  ^^H/l^^^^^^   location. 

continuous  basis    Since  i    ^^^^^^ished  concerning  thei^^.^^  ^^^^^ 

the  AOA,  P^^°^^J^;%apabilities  of  the  ^^^f  jf  Jsed  near  the  FEBA  because 
in  most  cases,  the  capaD        ^^^  ^^^^  ^°  "^tittlJ.   The  AV-8 ,  however, 
should  be  based.   The  a        support  capabilities.        effective  m  the 
of  its  long-range  and  deep  air^  ^PP^^  ^^^^f '/"be  lesi?able  to  base  the 
has  less  range,  ^^^^^^^|/  it  would,  therefore,  be  des         ^ed  to 
r^fwfthrrh;  for^Xf  -s-sault^P-se^oper^^^^^^^^         ,,  _ntually 

continue  for  a  prolonged  period,^.^^  ^.^^.^  ^^^  ^OA. 

locate  all  of  landing  force  .^  _^^^^  ^^  ^^te- 

3.   Marine  aviation  while  -  element  of^t-   ^^  lll^ZT^t^lrTZ 

arate  w!th  other  Service  components        coordination  between  t   ^^^^.^^^^ 

faf  Operations  are  being^ond-ted 

air  commander  ^nd  the  co  ^  commander ,  is  r  4    ^^ned  upon  for 

particularly  ^^t^^^Ji^sf^nd  Sa?ine  aviation  might  even  be  ^^^  ^^^^^^^1 
coordination  ^^l^  .^"""-^^/LcTF ,  such  support  ^^^^^^Pr  requires  additional 
some  support  outride  the  RAGT     ^^^  MAG TF  commander  req^^^^  coordination    | 

nf  the  MAGTF  commander.  Marine  air,  ne  may    ^    either  case,  the 

~%-:f.  ^5o£S1Hi:.rr:r.ea-/rai^a'»a  ..o™  ... 

MAGTF  will  be  a  CO  P  ^^^^^^^^y. 


Sn^a  by°:  hi.hei  authority. 
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Section  V.   LOGISTIC  SUPPORT  CONSIDERATIONS 
m         3501.   GENERAL 

proble/invo'Jvinl?^"^^*^-"*  °^  "«1-  -iation  ashore  poses  a  ™ajor  logistic 
craft  by  su^fice'and":!??""'  °'  "^^"^  ^^^   -"Pl-  equipment  and  combat  air- 


fuel.  =Pare'^Lt™\Ta™?c"r\?^  -„^L\?"s?""^=  °'   -P^"-''  Principally, 

are  aisp^se^S^^lf  J'^iLII.e^f  "^l^.-^^  °'   ^"^^  "«"<=  --"°n  element 
miles   Included  in  this  aJeri/ope^atio"  """'=''  ^"  =^^"^1  hundred  square 
and  helicopter  operating  sites  raffo!?^  i"""   ^  co">Plex  of  airfields   ?TOr 

f:cn\^tiL"-hTc-n=dSoroV   r^  S^^^ 
o%^"L^\-  l;i^Le"a-L\\o-----  '-^^^ 

L  pJLs^^r^S^""'!"^''"'-'"'"  af s?g^1\\?c^:??f\'JS^s?'^ ■  *^="^"- '  -i-ain- 
\     and>:trSu\Ji„^^^--:,,----tion  andle^pa^r^l^^^i-tS^  ^a^lii^LI"'^" 

are  logistic  operations  be?Snd  ?L  of  °;'^i?^"<:=^  f^°"'  ships  to  airSases 

able^;"'^"^"'  ^^PP°-^-  ^^?f  suppo??^:ntails\'  f   ^""'"^  aviatiS^Ind  re- 
j  tnl^roZr^Tn'tf   su'p'piraSd''^"  log^LtL^sy'^J^^  mu  ?\^f  c^l.^^^o^fl  ^°"^^^- 

sistent  with  the\TiL:f  siSion'"'?  the  objective  a?L''^^  a'raL'^^Sn^^^^^ 
,  from  austere  operations  and  logis??c  rean^'^"'^^^  ^^^"^^^  ^^hore  will  progress 
I  tamed  operations.   The  Marine  aviation^   ^^™^^^^  ^°  ^^^  group/wing  sus- 

flex.ble,  mobile,  and  responsive     '°"  '"^P°"'  ^^^^--'  therefore,  Sust  be 

3502.   SUPPLY  AND  MAINTENANCE 

^'   2£2ani2ation  for  Snppiy 

.^le^leTSI^T^""^^'^""--^-'"^''"^^^^^^^ 
PaL-plJts"°lor^%^S|p-,-.ra^?:L%\^!-  ^  """-•--"^orhi?ii^?--:.i-,^ 

responsible 'for  requlsi?lL\'lce?pt°%t^^  "^^  °"   independent   squadron   is 
Il^m"   ''."'    ^^'   ^<*)'    VI,    VII  (^f'   Ind   ^ITa/'T'.^"-*  accounting   ?or 
-"i^kne-f  Ji?lorun°t\-  "--"  -^  --e„^T?iS-.   - 

»-s   and   .ili,.TsinZlr:tl\ll  ge"n^^irijf  fs^I^^--^^   -="on  of 
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-r      wTTT  ...     (AS   directed)  ▼ 

T\T       \T(A).     VI,     VIII      

(„      Classes   I,    IV,   V (A).  ,^,  alrected 

(b)      Classes   II ,    IX    Z^T^ci^ll^-  ( 

ers) 

.    90   days 
(c)       Classes   VII (A)  ,    IX (A)     

,  cnnolv   of   Aviation_Fuel 

b.      suppxy   ■-'^ 1 tion   rates   and   fuel 

n^      Tactical_Airfield_i^iel.Di^^  of   providing 

/JL  ElT^I'cS7?r^^I5?S?V^°^^  of    storage,    operation, 

squadron  °f   ^^\f  ^hS^^W.      This   includes  the  ^asK  ^ons. 

(3)      IHSt^Sli^||^j|yt^;-^:it-r   r   US?   to   the  T..OS^s.-- 

--f^pS^TiilFs^^^^^^^ 

Tl^s;    iSt.flir£  Ti=^^^^  irp.SoiraLa.1.  .^el   s.s.e„ 

air   operations   ashore,    it   is   P^'=  unloading   PO=-"*=  "^ .^^e        A  single 

"erred   fron,  the  b«ch     port     or  b^^g^^   °*   f  %^jf  Sel   as  «11   as   the 
receiver  or   ln'^s"°™^|biIiW  ot   600,000  g^ll°"\°insj„   fuel   a  distance 
ftAFS   has   a   =t°"9^^|f*f„a  collapsible   "*^„5°  ^tn   etch  AAFS   system 
S^r"ler^o;ir   ne^ype^o.   -el  can^be^handled^^i^^^^^^^^^^^^^  ,^ 

S  ;eSt-it\r".^aidlf|ed      ed  ,uantitie|  fhrljr      e  g  S^.Sla^o^n  J? 

available   ^"^P^^^^^^^ttonS,    limitations   imposed  ^Y^errar      ^   ^^   ^  ^.^^^^      ^ 
fuel  at  various   locations^     ^^^^^    .^   Tr^'inli^ief  platoon   in  approxi- 
for   local   security,    ^^®^^\  ^   installed  by   a  bulK   ^^^"^^^^^  -^g  and  engineer 

b;?r-.rir  =J^S5S-e  fn? 
irerai'dS'rinstJilation  time   is   generally   invol 

,.      ^vlatio!L^rfnanoe_SUEElX  ^^^,  i,, 

„,      Like  aviation   fuel,    ^^^  f ?f  ^^^po?tionate   to  the   Jo^tie 
U   geared  to"  he  te.po  of   operations  .  i„ferfep?or\ission,      o|   -stance  .^^^ 
iate  and  to   the  type  o     missio^  ^^^„  ,      1  ?"ulrements  are  expressed   in 

expends   less   class  V(^^  purposes,   <=l^f,|Jl^' j^Xer  defined  as  weapons 
Ifyf  ff   ;™unit!on.      A  day  of   a^unition 
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^  Navy   and   Marine   nvi      ^°"^^at   operations    and    reau i  rL      P  expenditures 

I  weapons    efJec^^veneSf"^^   Requirements   Model    ?SoRr.'- ^J^"^""^^   ^^   the 

will   move    the  mim>?.    ^?^^  P°^"t^    (ASP's).      The   H^wf      ^^^^/group   and 
supply   of   muniSSis^°rthe^°^Sp'L\\"    '°    ^^^  ^-^^-3   ^11^°^^:^^^'^ 
support   group.  ^^^   -    the   responsibility   of   t^e   ?o?ce"ervL"e 

ni^"^   ?d£~/   --"-y^-.--    •--   -   -  M.W   to   be   esta.- 

outside    ?heobftct[ve^^'    '"^°    ^^^    ^^ea   by   Sed-w?na°J    '^"  ^^"  ^"^    ^^e 
continuing    sSpplforaird;! ''   ""   "^^'^^-^^   ai?   frcnitris''°"'   '"°"   ^^^^^ 
can   be   accomplished   brfl?^^''^''^^   ^'^^^^^^   munitions    in   th/''   °Peration. 

■3.   Aviation  », '""''"'  =="=h  ^nitlons. 


iH±2tion__Maintenance 


xrcratt  m  combat  ready  con- 
Marine  avia^.^L  1.1  IS^a  i^r^^  °^  ^^-»"  maintenance  „Mch  affect 


-'— v^uudj.  Dasis. 
the  responsibilitv  ^^^^^^l^^iediatej^aintenance  — Th.^ 

-  -.e^ct .--  ^f^s:^^^!s^j^£^=::T-^^^r 

-Lt  normally  consists  of- 
unserviceable  pa.ts,  i.p^ne^'ts^SJ'af S^^J^-  -placement  of  aa„a,ed  or 

-  ^"-^-=y  manufacture  of  unavailable  parts. 

-  Providing  technical  assi^t»„^   . 

(c)   n   .  assistance  to  using  organizations 

^vciiidux    and   major 


89 


FMFM    5-4 
Par.    3502 


and   the   manufacture   °f   ^^^^^'°J    servicewide .  f 

:nent  modif  .catxons .      Support  impractical    to  man 

(d)       SquadrorUieveLiiaint|na^  Aircraft  main- 

ooerite   for   extended  periods. 

operate   lo  ^^^j^^   for 

1      squadrons   are   li'"^'^^"'   *°,^a, "place   armament,   but 
the  repair  of   aircraft  daL,e.      They   -n  -move^and^replac^^   -f -«J,Test 

"rfireit'trrlmo:;  Z^^^^   ^^lliJT.Vllu%llnT.Tcl  ^^ 
:ScrSt^:?2ctro„ics   components,  usrn,portab^e„t--  ^q^^P^^   ^^^^,„^.   „,,„ 

frequency    settrng   and     90   no^g   ^^^  ^^^^_ 

required,   will   be  conuu  .    .,.„    ,nd   service   the 

2      The   equipment  necessary  to  ma.nta.nand^serv^  ^^^^  ^^ 

ti;r"rs;  ?i-Anr^UH^^.f  e-fpm:nranrSp!?es  Required  to  operate 
^   ""'^°"'  3      .he   squadron  aircraft  .a,   .nee   section,  ^with^its 

?^o°und^°elemen?f of    the   fixed-winq   -.-/,f ^^^tpLnffs  helicopter   transport- 

^£!e"afd';hif  Soi  S^rnrin^  Ly  he  employed. 

aoie  duu  -rrouD-level  intermediate 

(e)      Group-LevelJiaintenance.--Gro^^  lev  service,    and 

iSiiiiiiiisiiifi^ 

tenance  capability,  ^^^^^^^^g^ipping ,  depending  upon  the  ^^"'^  °^   ^s  of  the 
either  assault  or  ^^ll^'^'f  .ll^-^liile   aircraft  wing  ashore   ^lements  o     ^^^ 

first  several  days  of  the   P       ^^^ ^  consequently,  the 

area  influence  the  time  °^     ^    ashore. 

g,,,p_level  maintenance  facilities  ^_^^^  ^_^^^^^^ 

1   AircraftJ4aintenanceS|^^  includes 
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group  headquarters  ani  ml^^^l^^^-^^^lion^H&Ms  . --a  comn^n-;^ 

operation  Lfort  aomvL^t^^^^^^^^^^^^^^  which  mSJ?hS  f^^^^°^  °^  the 

I    the  tactical  squaSon^     group-level  maintenance  can  1    ^^"^^^  ^"^  i" 
P    aircraft  sparl^parJs  f;/^  ""^^  ^^°"P  ^Wly  sec?Ln    ^^  P^^^^^^d  to  support 
sary  for  g?oup-?evel  Lfn^""^"^^^^^  ^^^onautical  sSppJef  h^^^°"  Provides 
also  supports  thrsan^Si^^''^^'^^  °^  aircraft.   The  a?n,!r   ^?^  ^^^  "^^^S" 

fiqhter/flfi-a^-u  tne  headquarter-:;  ^r,^  ^  ■  1         cj.ass  li  and  IX  fA) 

section.   The  noJmf?    ^"""^  consumable  items  car^l^^u      ""i"^^^^    the  supply 
by  the  Naval  A??  sJi.'^PP'^  allowances  forai?Sraf?  .S''  .^^^  ^^°"P  ^^PPly 

air  suppc;rt^5r|lF^SM^if^^i^^22troJ_s^      __,,  ,, 

wing  maLten?nc?Lr^^^?^^  ^  ^^^i- 

material  and  equipment  ??}3^  support.  Marine  Corps  fu?n?.ho^^.  ''°'"  "°^"^^1 

3503.   ENGINEERING  REQUIREMENTS 

is  nl£l^^Z^^^^  ^T    ^^---  -PPort 

mobile  coistrSctlin  ba?^^??^^^^°"^  operatiSis'by  fo?cr'°^"^^'^^-   ^his  support 

airfields  within  tU^^^^^^^^^^^^^^  it  takes 

the  shore-based  catann^^^^^^^r  ^^^^-   ^he  Jr?lsMm  aL  ""^^^  °"  existing 
diminish  the  ?ons?r,w   '  ^""^   operational  aircraft  tJJ^^^^^^^^^tion, 

operation .   FieMs'wSicTar:^o^'H'"^^"^  ^°  P-PaJe'aSSd^'^to''^'^^'^^^^^ 
can  be  made  usable  by  ?his  me?hor''^'^  ^°°  ^^ort  or  are  pfrtial^f^^"''^^^^^ 
or  even  flat  strf-i-nhl        I      method.   Taxiways,  und;,m^^i^  Partially  damaged 

high  performance  air J?a?t  ^°nK  ^'^^^^^  --"'^s^rve  Jn^emno''  °^--"-ays , 
runway  reduces  engi^^e?  effort^H  "'^'^^  "'^^t  be  cons^ruS'^tL^'n'^  '°^ 
and  rapidly  develoo^?^  f"°ft  by  about  two-thirds    Tn^.^^'  ^^  shortened 

Planning  incluJJs^^hJ'nec^ssijy'^r  '°^  "'^^  Performance"  ScLf?  \^^^^i-h 
concurrently  with  th«  If^    ^  Preparatory  measurf^c,  »^^  aircraft,  logistic 
remote  airfields    a  .f  ?'^"''^  °^  ^^^  operations  aSSfrd   ^  ^^^omplished 
development  of  air-  J  ^Yftematic  plan  for  ins?alla^?J    carriers  and/or 

flexibility  of leJs.f^.  5^^^^  ^^°'^  the  jet  enqLes   v/c^^''^^^^^^  withstand 
see  .c..o„%.-L\\\--L-\?-"ri%riS^ 
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(1) 


_      .he  Wing  engineer  =.-f  °S'  fjfati:n"^hirprovfaes'*e       i 
Marine  airc^ak  wing,  FMF  ^^iJ^l^Z^firtlTuTi.e   aircraft  "inj-.^^^^       ' 
integral  engineer  ^"PP"^^^^!^^^""!  section,  engineer  ^^ction,  utilities 
sauadron  consists  of  a  headquarters  ^^   system  section.   Tne 

s-kjfs  L^iSi-inris  r  J3^^ 

element   necessary   to    support,    ^°°^^^''^^nsist   of   a   headquarters   unit,    a 
111   scuadron      J-.-l-^runS^^r provide   t.e   e=-ntial   engineer^con-_^^^ 
^^^^'^Snnn   suipMt  of   the  MAW  and  ^^"^ned  units        The   ful^^^.^^    ^^^^^ 

II  ^Sih   a.signed        one  engineer   un-^^-,,f-,  ^^^l^^^   TJ^llTtlou.s . 
^eig?   eef  rppSr^forMng   -PP°l^/f,f  rasfc"e;ginfer  Tu'ppSrt  Snit  of   t.e 
Hrnt^rSiaSonTnd-fsrtSe   e     r;e%^ 

fepli^eric^^^   TerenSinrufn^t      JeP^^^^^^^^^ 

'"B?^riL"S=^^  -"-t^iSefre  fio  J%i^ 

support  ot  tne  Lii^   electric  power  units,  and  three  env  decontami- 

;init;  nr^r^v^a^s  ?hressen?ial  water  .ygrene^^^ 

nation,  ana  ^ "-»i^-,"°S,f  Sf  ^S"op4»tions  .   ?he  "tWi^^^^^thr^rprLfry 

locations.   I^, ^^^^J^ical ,  elements  of  the  utilities  secti        tactical 

augment  the  engii     requirements. 

the  class  III/IIHAJ    ^  .^^reasinq  the  combat  ef- 

(2)   in  accomplishing  the  mission  of  increg^  engineer  support 

.ectiveness^oUhe.Marineai.c.aftw^^^^^^ 

to    the   MAW.       This    ^J^^f J^^^^^aissance    aircraft    landing    sites      ^AFD^^^^PP^ 
of   helicopter   and    l^^^^^^^^Ji   utilities    (potable  ^f  ^^ '    ^^^^[^ed   to   provide 
?-ilftirsrand3        "„POwer.      ..^^ 

rn^fofrugL-rti        coW^^^^ 
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I 


squadron.  Thc^   7-,v--;r„ 
^  v^ii .   j.ne  primary  sau-rna   r^-p 

(3)   Thfi  squadron. 

Oasea  upon  the  fono°S"cr^?t1?L:"'  ^'"^^-^  °^  the  engineer  s.uaarcn  is 

nation  I.   Sn?-?-"  :^,^-.^\"Si?-----""?^°e"3i^^^^^^^^^^^ 

area  of  mobile  ellLr-ln^   requirement  to  provide  utilit-i^. 

pota.ie  „ate..  Sa^h^'^a^^a^Jr^n^^.J-  ^JL^^I-  ^-"-eli^  ---.^i^-l  „, 

a  -^^--^^^^^^t^^^^il^l^^i^^^^^s^....   to  .  .0. 
in,  force  .one  oilctS"!"^  ^"^"-"^  — nnai.sance/survey  „ithi„  the  land- 
the  ^«w/M.C.3  ari^'of\%,^-3,i,"P--_,  ana  maintain  existing  roaa  nets  within 
(=)   construct  ana  maintain  expedient  roaas 

e,uip„ent.       <^'   -°viae  first  echelon  ievei  maintenance  of  aii  organic 
--ica:  ana  ^^i^'^^t^J^^l^l^Jr^^^^...s...   of 
electrical  power!''   ""^"^^^^  — "tial  utilities  support  in  the  area  of 
area  of  potable  I'.UT.it:  t^^li^^^^^^^^'^^   support  in  the 
<i)   Repair  existing  warehouses  ana  facilities 
<^.   oevelop,  i„pro.e.  a„a  maintain  drainage  systems. 

(J^)   Provide  survey  and  draf^^n^ 

y  and  drafting  support  as  required. 

(1)   supervise  special  camouflage  tasks. 
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.  .       ^i^cc  TTI/III(A)  Storage  and 
(m)   Provide  expeditionary  class  Ill/iii^ 

dispensing  support.  ^4.v,^r 

,„,   .ocate  .-«ies   Sana  ana  ,„vel^p.t..  ana  ot.a. 

sources  oj  construction  t-aterral  rn  the  object 

(o)   construct  turnouts  ana  parking  areas. 

,p,   Proviae  expeaient  repair  of  existing  airfieia  runways/ 

"'''"''^'        ,„   proviae  .inor  repair  ana. maintenance  within  organisa- 
tional capabilit^^lo  firfieia  runways  ana  taxrways. 
3504.   EXPEDITIONARY  FACILITIES  ^^^  ^^^^^    ^^^.^^  ^^^ 

AS  Marine  aviation  ^^i^-^J""  ?"t?,;t  many  of  the  airfieWs  through- 
iQsn's  it  became  apparent  to  the  Plj""^''?^''";^  contingency  planning  wouia 
,^  the  woria  which  haa  been  c°"ht«<^.°",i?°"  These  significantly  heavier 

S       sti-afrcr^rt  ^^^j^^^^  tST aS  ^^^^^^ 

f   ift^rvtirm^:;.^   Krcfafjc  ers^^^^^^^^^^^^ 

k  SccSrr^a!  ^^^^^.^l^^^^^^]^   S 

f-iP Id  which  could  be  transportea  ^°/  f  J^.^^  h  performance  lets.   The 
seSlea  to  launch  f ^^---.^.SLa  in  thf Ixpeaitionary  airfieia  concept 
aevelopment  which  followea  resulte 

(formerly  SATS  concept, .  shore-basea  weapons 

a   ^-r»-^itionarv  Airtie2a,ConceEt.--The  EAF  i        aircraft  within 

i?fe:£s^S:=si;s^^5s^ 

oifirana'm=r£g  rl 
group,    or   a  ^^f ^^f^^^^^ldtng  Slock  concept   starts  wrth   the   72    foot      Y    ^^^^^ 
---—eal  y£     er/ing^^^^^^ 
?l?foirS"l!s^or-fiit"expeaitionary  airbase   to  acccmmoaa   e  ^ 

copter   ana  V/STOL  aircraft        One^expea^^  -PP-""f  ^^Ls'tly^tte  "cLept 

^faf ;  gra^i^of  hriiLpter/V/STOl  -^tetrfor^e-  strStegli   expeaitionary 
fnfisions   prepositionea  war   reserve^assets^^    ^^^^^^^^^^^^^^^^^^^^^^^^.^^..s^^^^ 

landing   field    ^^ELF) ,    yo  ^  expeditionary   airfieia  piu 
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craft  to  be  supported,  proiect^r^  h,Vv^^     ^^^'  number  and  type  of  air- 

concept.   ExpedltL„:?y\lffI^^ffl!ff3^^:^fe^        buSding  blocf" 
Marine  aviation  ashore  if  alt  m»^       ""^  "°''   sufficient  to  suDDort 

tiai  move  ashore  and  win    k^     ■^aoj.j.iries  will  be  utilized  fnr-  4-k^  ■  • 
uncovered  as  =PeraMons'^rogrJsrr"L1d'^  '"^   "^^  °'  ^erirnJn°.\l'ri iTal 


?!CoytRrjouiPMfNT 

Ml      M.2I  PRIMARY  RECOVERY  SYSTEM 

»I*   M-2t  PRIMARY  RECOVERY  SYSTEM  SPARES  (NOT  SHOWN) 

M2     M-2I  EMERGENCY  RECOVERY  SYSTEM 

202A   M-2!  EMERGENCY  RECOVERY  SYSTEM  SPARES  (NOT  SHOWMt 

203  FRESNEl  LENS  OPTICAL  LANDING  SYSTEM  ^ 

204  COMMUNICATIONS 

205  FIELD  LIGHTING 
20SA   FIELD  LIGHTING  SPARES  (NOT  SHOWN) 


!• 2,041' 


305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 


SUPPORT  EQUIPMENT 

301  TACTICAL  AIRFliii7i/irDlspl7s  (TAFDS) 

302  AIRCRAFT  HIGH-POWER  RUNUP  EQUIP  (NOT  SHOWN) 

303  COMMUNICATIONS  CONTROL  (AN/TRC-13IA) 

304  PORTABLE  CONTROL  TOWER  (AN/TSQ.120) 
MAINTENANCE  SHELTERS 
lANDING  CONTROL  CENTRAL  (AN/TSQ-ISA) 
READY  SERVICE  WPNS  SHELTER  (A/E.99K) 
GCA  RADAR  (AN/TPN-8A) 
low  FREQUENCY  BEACON  (AN/TRN.33) 
STATIC  CASE  AND  DRYER  UNIT  (NOT  SHOWN) 
MISSILE  SUITCASE  TESTER  (NOT  SHOWN) 
RADAR  SURVEILLANCE  CENTRAL  (AN/TSQ-IO) 
PORTABLE  TACAN  (AN/TRN.29) 
WEAPONS  ADAPTORS  (NOT  SHOWN) 
SWEEPER,  F.O.D. 
WEATHER  VAN 

Figure    23  .-Expeditionary   Airfield 
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4-v,^  -pap  and  related  equipment, 
e   For  further  information  concerning  the  EAF  and 
refer  to' FMFM  5-1,  Marine_Aviation. 

^c*:.^  sec   VII,  this  chapter.)  ■ 

d.   V/STOL  Basing. --(See  sec.  vxx,  ^ 


i 
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to  perform  a  missLr!-°??""°"=  mentioned  and  could  he  Ttf^^"  """  ""^S" 

FMFM  8-1,  sSecii?  o""""^^^"^  °"  ^^^  support  in  SnSsial  I     ""^^^"^  aviation. 
'  special  Oppr^4--,v^n^        ^^   *-  in  unusual  environments,  consult 

3602.   OTHER  TYPES  OP  AMPHIBIOUS  OPERATIONS 

a.   Amphibious  Raidc; a„     ,  . ,  . 

(1)   Purposes 

(a)  To  destroy  targets. 

(b)  To  harass  the  enemy. 

forces.  ^""^   ^°  attack  the  enemy  rear  or  flank  in 

riank  m  support  of  other 

(d)  To  obtain  information. 

(e)  To  create  a  diversion. 

(f)  To  evacuate  personnel. 

warfare   activitiil!      "°   -tablish.    support,    or   coordinate   unconventional 

?iL^^^'Lc^;p\'^,llf^'r--'"^an^dL\^^^Lr  a1S"S    '%^^^   -P'-i-ous 
.ee..ar.ti?n.'-eVc^^L-n-— ~ 

(2)       q    ,  ^"-'^'^■J-uerations . 

IS  of  paramount  importance   J^'p^^  to  the  objective;  however  if    ^ones 
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4-        Tandinqs  may  be  during  daylight  or 
^4)       shi£zto^Shor^ilovement. --Landings  m  y 

..e    sHip-to-s.ore  .ove.ent  s.  .^^^.^  ,   ,,„,i„,  at   ni.ht 


i?  discovery.   Sonsideration  is  also  g"«J,J"^' helicopters  to  seize  im- 
P'r~ JeSerLf  tr^^verT^r^e™^^      o.  troops  iandin.  .n  ot.er 

ft  or  helicopters.  _ 

^    Tf  offensive  air  support  is  desirab] 
(5)   0ffensive_Air_Su££O£t  --If  offens^     .^     compromise  the 
^^..-rr";vrr;7^idT:Trqreat  detail,  .^^ecdu     ^^^^^v  raids.   Should 


ana   .^^^^^V    '^^^^Tt^^^^^-^^\};^}±:.  air 
-r-^anrr"r££^J^--- 

S  r.f-  P-n=  -.1  f  r.^   inifirriSin^-af   re     .^^e^c^^^-   -   —-' 

T,-i+-Vihn1d  fires  until  a.:Lx,m.    i-"  chnrk  effect,  aiversxuii/  ^      .^t 

witnnoiu  j-xj.<=    .^^.v-ci-r-ikp  to  provide  a  snocK  ej-j.-^  ■  t  ,„^   ^irstrikes  will 

r.i^ch  -e.y  surfacej,r  a-  attac.s^^ay^^^^   J,rr?r"a"r^  ^^T^.- 

riirrr^.aS!7usf  txfenSve  air   |--rtir,1i?ef  ^urfnrt-fiwal   oouia 
-?-„eiralJSinrr.rt.fr  S:  S^?ion   is   a   success   or  a.sast   r 

SBiS^n-Unrf.  Sp^oaSrt?  r^fac.  or   la.i.    ..e.,.       ^ 

(1)       Purpo 
or    strength  of    the   ma 


show 
ion 


nding  involving  an  approacn  to 

'^>      m^-;;racf =airirno?S/rnolSSfs%rrpaJrtcry  and    ' 
,   nf    the   mam   attacK ,    ctii<a 


supporting    fires 

(2)       Characteristics 


,a,      It  does   not   involve   the  co™n,it™ent  o,   a   landing   force 


ashore. 
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substantial  nava^'^i„/a\^'°p"?„\rirL"?LJSS'"'  °'   *-°P=  "  -t  .ade. 

would  not  normally  heKslT  ^^^l^T^^^''^   ^"^  fixed -wing  assets  nf 

an  aa.an..  .o..e.  ai  nSj-^.-.-^^L^L?  ^^^^^^   ^^  -"  ^ 

gets  uncovered   opDori-n''°r^^^°"^  ^°^  them  to  taklf  ul?  J.^^  demonstration, 
"-C.  „a.  .e3.It°L-r-nSLr.r-y-  oTt^^S^^  ^  --n--^"" 

s  or  tor  their  employment  elsewhere.    """^^^^^   shore  to  preclude 

---on%  3.-J  .\--aL^%\%---.:j„^,:-c^ 

partlcula??rihertL"""'°"=   "'^  ^^^^  s«2cS?e   ?n   ?hf^T^"=   *°  withdraw. 

maintain   contL??   "'^   """"^   ^=  P'^^^^inS   the  ground  units   if  L°ft?P"""°"' 

>-o    ±11   an   attempt    to 
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,      .ir   fire   s.ppcrt  to   the   landing   force   tends   to 
relieve   the   pressure  5n  withdrawing   elements. 

i  -rtes^^rfoirifatfoLrrnS  risf/p^i^  ow„  fire 
tlZoT.    illl^irlll  cSrafllrvice   support   eie.ents. 

3603.      ENVIRONMENTAL  FACTORS 

,„  ^.   aeoloy  anywhere  at  any  time,    it 
Because   the  MAGTF  must  be  11^%^^ ^flllLteV.    environments      and 
„ust  be  prepared   to  °ll^^ll^]^,lZnTlil^  ---ir'^Co^anderstusfre" 

rafurs^if^tre-^FU  series        T^^isparagraph^d^^^^^  ^^^    _    ,^,,,,.    ,.„,,e, 

^^^^rtrindToW   weathe? 

mountain,    and  cola  noorations  .-Off  ensive   air  op- 

a        Offensiv^Aii_SuE£ori^|_e2||Si52£||2£l|^       „3^  „here  mobile 

fe-ttJenfsrorrerial  munitions     ccupled^w-h^t^ 

Of    aircraft   and   the    lack   °^^  ^ent   flying  ^e^t^^^,^°^^ircraf t   availa- 

til  rerert°qa3^£  -  --rd-heT/trem;  ielt^L  reduce   flight 
bility  caused  by  the   ettecrs 

operations.  ^.-o^l    air   operations    in   the 

(1)      Supporto^itobile^:orces.--Tactica  ^^^^^^   ^^^^^ 

—  «^»°4  lifr^S^STffani^  Jection,^!^^^^^^^^^ 

s!Sare:^:fuf^3Lrtircr^it--"""^^^"^^- 

best   performed   by    tactical  :,issions 

.      .no  tt-ifli^-;urPorrof^?rrcfs  ?prrat?^g"in   thf  desert 
are  assigned   to  air   un  support  missions 

.        d  attaiS^r^-lfSit^iSt^^^^^S^^^^^^^ 
=-  ?h4  SiS^STa?  forth;  aft  fi  ore    ,and  can^prc-- 

ronstderfbL^-in^irmatiL  as   to   indications  of  ^^^^^^^^ 

(b,      CloseAi|^iEE|Ei,fiSfi^;-I^^°eS!ate   area  of   the   force 
„ay  be  utilized   to  provide   flanK   secu^^^Y 
and/or   to  protect  the   force  „,„istics  of   desert  areas 

.      l^icarilllltf^Hll^^airnafcrrroblems   for   aircraft. 
„.ate   significa  P  ^^^   ^^^^   inf  ilt»te^wor.ing^mechanisms.  ^^They  ™^^^ 

cause   the    failur        f   t-  mechanism^or   rsTlIcf/oS  normal  maintenance  of 
„ent.    .consequently. ^greate    ^^^P^  ^^^^^   generally   increase. 


i 


aircraft. 
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taction.   '°™=-   ^~-l  worwn,  on  aircraf f rsfllJ^hlve^JJirpr:!"" 

operations  over  thi  hftj^f"^  '^"^*  ^""^  =a"<2  adversely  aff»^^   •  .  . 

between  mobillforces  Li\"^f=-   ™i=  i=  particular  f,^?   ^^^^Wlity  and 

weapons  are  used   tk-   ?  battles  in  which  armSr   ,r^^T,  ''""'  "  battles 

and  hinderJ  af^  V  ^^   ^'"'^°''   has  a  tremendlu^  Lrr  f-^^"^ '    and  heavy 

is  bet?e?  tha"hSrr;o::f  ^°"-^°  ^"■"^  extJn?   Normaflf  f"  ?^°™''  observation 

served  from  Jhe'Sr!"""'  v^srbility  and  enemrac?"ltylln^L'Mst'ob"'^ 

observatL^n'n^2c'e^Lr1?^?'^JS„\\^--Tiete°ly°o'b:c^\r:?r?r"ff^'^??o™*'^'- 
tarns  .ust  be  installe^d  for^c°o"n'?L'-„J-^\^^le^,round  contrSrfp'pfSL^h^s^^"!^ 

aSd  li^^^^t::,£h£^'^^^i.l^^^t^i   -<^  c,escriptio„ 
Of   .ar.in,  tar.et^rfnd-J^SglJ^in.  S^St-n^-tHv?^^"^^"-  ^^^^^^^^^ 

^^- - -^d?;atH;s"£^^^^^^ 

electronics  ^i^s'l:LsJ^^^i^^^^^   ^^^^^   in  desert  areas  and 

bt%^L^T"?hfdi?.\  £"""- -""Sc\\-i'su^\i% 

?V^1siinTo^-a<Ell5\SL^ 

gunfire,  and  artillery)  ^n^'  delivering  effective  fire  ^n^^  locating  and 

?nd"o^Sn^I-c1a°??r"^^^ 

?^.^cSa\^ioni9"-P"-"  -1u\^^^^ 

hygiene,  and  Sare  ^^^^^^^^  techniques  as  we?l  as  ?nn°?^  includes  thorough 
units  is  mandaJoJv   ?^"^P"^^"t.   close  coordination  Sf  ^^^^^^'  P^^^onal 
unit's  air  suppSrrcaDahi?''?'^^^"^  °f  techniques  Jo  imnr^'  ^j^  ^"^  ^^^'^"d 
radar  teams,  is  norma??v    ''^^^'  ^^^^  ^^  elec?ronics  S   ^^  ^^^hter /attack 

supporting  grounruniis^?ArL''?"""""-   ^^^  -oSS.ent  ^f 'J^L??'  "'f  ^"^^^^^ 
their  equipment  is  arlLi  Parties,  TACP's,  ASRT's   nL?    ^°''  elements 

i^ust  be  construct^  f     ^  restricted  in  this  tvnJ  ^^    ^'  TADC/TACC)  and 

Sen^Un-a~  ^^^^^^  Fi""-  ^^  -^ 

facilities  «^pIdl-1:iS4L-r^SL?°  —^  ^^  -IJa^JSh^T^^i^ce^-  , 
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?ords  cover  and  -°"---]^ll\ll   S  coSted.   Close  air  support  rn  a  ■» 

-- -rouf  i?t"H  res  ^ 
r^ro-ofocra;^^^ 

this  error    If  cona     ^^^^^^^  ^^^e  ^^^^ .^^^^^^J^ve?  after  ordnance  re- 
slope  or  ac^°^^,  ^:^^;  the  aircraft  to  safely  "^^"^^ll^    -^^^^^t   accuracy 
SP--  "/J"if  ioca°ted'o:  top  of  ridgelines  -q-re  Pxnpo.nt  ^^^  ^. 

r?dgelines,  f  ^^^Sifity  to  dJs?roy  the  target. 

of  safety  and  probability  ^     movement  of  aviation 

(1)   MovenSB^^i^^iSti°n^HEE2Ey||if;3  ,„  roads  and  improved 

elements  anl  theTF^iui^ent^rTiSne^^   helicopters  extensively 

trails   Both  ground  and  -^J^^.^o^,  „eas. 

assist  their  mobility  =„1 ection. -Direct  observa- 

tion  by  airborne  ^^^^^^^^^^es^  forward  air  controllers,  artxllery  ^^^^^.^^     | 
in  mountainous  ^^^^^f  ^^^f "^e  spotters  are  occupying  extremely  ^  J^^^^^  ^b_ 
observers,  and  naval  ^^^fUl     ^i^ited  to  the  ^^^^  hill  mass      ^^^^^^  ^^eas 
their  observation  ^^^^^^J^f  forward  air  controllers,  searcn  ^^  ^on- 

servers,  as  well  as  Jf  ^^^JJ^J.^ 3 ,  locate  targets,  and  ^J^J^Jition  and  radar 
Tufttofe-fSctfr-atr      .t  c  gro^^^^^^^^^^^^ 

r.srrocrtSl^v£  fje/est^^^^^^^^^^^^^^ 

in  locating  and  attacKxny 

enemy  ground  forces.  ooerating  under  con- 

ditions  of  extreme  cox       ■  gg  provisions  fo^,^^^"^":^  '  .-tricted  for  ex- 
and  mobility.   Survival  J^^^^^J^^^   Ground  mobility  ^^.^^^^^^  ^y  thawing 
clothing,  and  emergency  equiP-^^^^^^  ^  ^^^.,,       estr-ted  by^^^  ^ 

tended  periods.   ^^^^^^  ^^^  and  swollen  rivers  J^^/^^fect  mobility.   When 
ground  and  the  ^^^^^^^^^e^uced  visibility  a<^^^^^^^^.Here  is  difficulty 
Low,  extreme  oolo.  and  reduce      ^^^^  ^°\^^'f '  uipmSnt  from  enemy 
the  ground  is  ^ ^^^f^/^^oSction  to  personnel  and  ^^^^P^^^V    -^  ^^.d/or 
in  providing  ^^^^^^^^  P^°r5s  due  to  the  difficulty  o^^^^J^lll   equipment 
nuclear  and  ^onnuclear  fires  due         ^^^^.^^  ^^^^^^the  ope?ation  so 
lack  of  other  Protecting  ^^"pjovided  well  in  advance  of  the  ope   ^^^.^._ 
are  necessary  and  ^^ould  be  p   ^^^^^  conditions  ^ ^"^^^^^3^° f  equipment  and 
that  training  oan  be  conduc      ^^^^^^^tion  of  all  sterns  o   4  ^.^^^  -^ 
ffsfalfatfo:  S^rodiricftron  kits  must  be  performed  prior 

-1..  ^^-i  A      aT-(=aS. 


instaiiciuxi--ii  v.^ 
extremely   cola   areas 
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tions  in  any  arer^^rH^^P^^^^^' "^^^^^se  weather  restr.V^    • 


fro.  getting  airborne  or  i:iltLitl°4'Ll2   «UJ?'=  ""  Prevent=an\\r°oraf t 
warning.         "^'   ^^—  «-  violent  and  lively  to  occur  with  little 
of  polar  areas  and' restrict  ^J?  ■  *£!?  """^   1°"  °veroast  are  natural  „.  ^ 

£iSf ill IliSgigiP  ■ 


l'?eri:L'?f"""^'  "^'"^'  «^  en'g?ne^c";err"?L"r1t'='d^"'-<=  '^-""^  -^ 
wS^iL-re"ldrioT„%,^----""ft'cn^t.rg\^o^S\-d^?oS^lLtate 

a1fL^L^a'""/^%"?^^^5^SaSifKfriIs"tics"?f^f ^^"^^^  ^1"  P-i°ds  When 

sno^:?^s?nce^Sp^^o1rp\^L^^\^r?L"i^""^-""°^"-?'- 

Tvin.   o^herL'";^^''^^  -nditio„f^aTa\"rSurs?  i^  ^"-^^^'^  by"tL"Low 

an  adverse  effert-  r^r,  =   u  ^^^^^  f°^  arctic  operationc.    n^  "^J-ess,  it  is 
become  effective   Sh?.^^^.^''^^  ^°"^^  ^y  smothJrlna  SS;  w^^^  ^u°^  °^t^^  has 

uriiity  and  for  protection  from 


K 
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I 


^^=nv  those  of  the  aviation  fuel 
.    1  n,.nts    supply  considerations,  especially  those     ^^    tion  of  a 

-^  ^^'      Sr.S?e-irarwS^-nr  rea^ 

Te^tf^sfou^f ?;  frSrre.   «hasi^ 

^effective  service  and  oP;ra.n.^ar^^^,^^^  co^unicat.on  fa-l.t.es  are 

and  J^^^P^^J^'indevelopment  of  the  ^^^J'/^^^a   prefabricated  buildings 
maDor  factors  ^^  the  materials  °n J^^^J;  ;h3  time  required  to 

personnel  are  erecte  problems  and  shorten  the  ^  the  ele- 

greatly  ^^"^^l^^Jt^l^l^        if   maintenance  Pe^^^'^J^^^!^^  nS?  the  work  areas 
build  adequate  shelters^   repairing  aircraft,  shelters  near  the        ^^^^^ 
n^ents  in  servicing  and/or  rep  ^^^^g^^  expected  ^^  Pf  f^^^e  oSje?ts  can  be 
are  necessary.   ^^^^^^^^J^ge  discipline  is  ^^P^^^J^J'  f  ""^Equipment  painted 
'"•^;f  "'^noJJed'in  the  snow  by  enemy  -^^^^f  ^  ^^^^^^Jd  by  white  cloth  can 

and  roads  to  prevent    ^  visibility  from  the  air 

(5)   ObservatiorLJ:n_ArcticOE|I^^         ^^t  cold  climates. 

"^r:^^^^^^-^^  ^^^^:^'i  ^ihedS^tn^pthieS! 

day  because  °f^^^^^^f surveillance  means,   ^now  cover  reduces   P. ^^^^  ^^ 
olaced  upon  electronic  suiv  ^  landmarks,  maKing  xu 

^ceprion.Ld  obscures  ground  featu^^^^  an^^  ^^-^rindnSsr?:  persSn^el  ^s  a 
ascertain  accurate  target  ^       painful  snow  ^lin^^^ss  to  p  .^ 

requiring  ^^^t^^Jf  ^"  osu?e!  On  days  when  the  ^^^^  ^^^^^^good  visibility,  | 
result  of  ^o^tmued  exposure^  ^^^^  ^^^^  showers  ^^^ibit  gooa  ^.^^^t  | 
with  the  snow  covered  terrain       disorientation,  where  ^t  is 

aircrews  are  ^^f  ^^^'^^y  ends  and  the  9— ^^^S^,!??  iSstrSmLts  which 
to  determine  where  ^ne  sKy        maneuvering  on  aircrart  i 

Safe^s^irosfir/ISpro-'-t-Lely  difficult  or  ..poss.bie. 

3604.   COUNTERINSURGENCY  ^, .ions  in  many  areas 

.,e  continuing  ^^s^^^^J^^^^   r^e^t°?Se^cont^encies 
of  the  world  requires  highly  «-pons^^  ^^  ^^^  «<?-^"nf  Lftical  coSnte?in- 

-!\rpL-ii|;f/ferprait?ity-tr.^^^^^^^^ 

irefiSili^rt^'p^J.   r  rpfiifcur  f  rrcffefi'  sSfteftc^perations  directed 
f.  rre^eftfnrorroL^Srrnf  insurgent  activity.  ^^_..,,^   ,„,, 

nature  of   guerrilla  warfare  pi  ^^   engagement 

rn       Rules   ofEnaaaernent.-The   impact  of   the  ^^  ^^^^^    ^^^ 

r^fn/fo^rfrfelSfi^  ^^^^      --  —'- 
iSd  S?wn   ifrules   of   engagement  are: 
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across  i„te„atii„1.  o\"S=,\^-,^  bouT.JJL^^T^'^"  °"  --^"-  areas  or 

9       or  political  bou'.'irie'S!'""^°-  '-"  "»ot  pursuit"  across  international 

-  -e  ae,ree  -isLle^-^S?^-  -n  civili  o,  airstri.es 

^  !=uccess  of  the  mission. 
country  ^o^ern^eit!   "^^-i—t  to  coordinate  air  operations  „it.  the  host 

—'  -  ^^^^^^^i-^^^^i-Tl^   e-a^-n t-—  ^ 

of  Offensive  aS  support,""''  *'""=''■      ™'^-et^°?JJf^°"  to  avoid  detecliin 
enemy;  it  is  difffcSl?  t  f^^   ''"ficult.   it  is  dilfT?,^?.*^  coordination 
they  are  in  contac?  ^  ^  distinguish  friendlv  from     '  *=°  l°=3te  the 
tion  center,  an  aJr^tJiL"*"^"  *^  ^"^""y  has  Sfn?"  Sd"''  P°=itions  when 
Jra^^\eTd^-^-  F^"^^  — -^=%tl1;^ 
=ounte^insur\"eio"?  l.^^TSlrT^^'^'^'^^   o^P^e^alio^;/??  ™ay\r:?lec^?v:\f  ^^ 

,  -   -ep  air  suppirl  a-jn"s\---  ^  -<-=  to^..re«  close  air  support 

;:;  T"'   """""^-  -  ----  -=  -^.htti^e  activities 

i-'cxioas  or  a.d  — 
^aTu^%^o\^^-|l£^%?o-^^ 

positions.       '^'   "-".  nontoxic  gases  for  harassment  of  suspected  enemy 
^esponse  to  .r..l^  ..^^t^^^^^   .jound^alerts  to^provide  ,uic. 

type  operation  simiia^  to  J   ^^  °^  engagement  placi  re^?>-^^^^^^^^^^^^^^ 
the  commander  landinrfo^°ce^  ^^oi:^r-S^''^S£!g^^'°^   -dSr^n. 

h^^^S1oli'L^?;,T"-t^o^\-  fin1?ng*?LSs^1rr"'  °-»tions  -^  "ot 
"hich  may  n'of  L=  a%\\"ST;?-  <^^ctate  a'site"^lo«\rf -,^|/or  .^^-wing. 
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shields  or  hostages 
port. 


..e  political  --tion  .av  se.e.eX.^U™it  t.e^e.pXoV^en. 


o.  ai.  suppi^t.  ';Se''.rsrcountry  .ay  desire 

^""°"'    ,„   T.e  .act  t.at  .est  sparselVfflatea  areas  «e  --^^  ^- 

by  the  enemy.   inerex-uj-c, 

be  made  available.  n  zi  k   f^m 

,S,   ccunterinsur,ency  operations^^ost  Pjo-^^^^  -^  S  a.^ii- 

?ife1nf.rpf^tneTutart:flirinaccur^ 

3605.      NONCOMBAT^NT  EVACUATION  ,,e  mission  of   evacuating 

Marine   aviation  has   frequently  beenj.ven  the  mxssron  ^^^^  ^^^^  ^ 

nonco.bafair personnel        Both  U      .    and^fore.gn^cr      ^^^  *«,J$Sion 

fy-Thf  :rh?Lririos;mt;ies,    i   e.      local^uprrs^^^^ 
/.om.a   f-,if  XeTarge^roperStfon  ti  date  was   tf   eva-a     on  o,^„.S^^^^ 

Kir   ?rcfa1s??te^  ?n  trSate.ories:      evacu  ..on   fro.  a^d.saste 
5rsirtSn,^°rnf  SoniralratfoS  rt"associate.  with  conventronal   a.- 

phibious  operations.  threatened  by 

a        Emploanent. --Evacuating   Personnel   from  area        ^^^_^^   ^^ 

nized   ^^P^^^f  J;j5tilities   anticipated. 

and   communications. 

urban  or   Jil-ur./erThtrpraLf.rnf rfst-tronf-pon  ?he  use  of 

close  air    support. 
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forces  involved. 


adequate  criw' test""""'  ^"="-  should  be  available  to  allow  for 
arms  fire  dif'kcujtno'deleo"!^'  ^"^  ""^  ""^  -.e  targets  and  s.all 

"  ;;rr  "^  ^^--^ — -^^  ^^^--i  s^o^i^  oo^i^er. 

,.,,.     -e  use  Of  a  oo^on  language  between  all  of  tbe  ar.ed 

ana  control  of  airLa^t^^:-?^--^:,',,-  L\^^?"^  --  -^  coordination 
receive  world-wide "a??^"^^''^"'^  evacuation  from  a  hosti, 
a^^^"rit-."a-d%-HFv^^^^^ 

^uirles  t.at  wi^l^-I  ^  ^rZ^^^^^of"  b€  ~"-^-^^^^^^^^^^^^^^^ 
(10)   A  cnam  of  command. 

ip  co-Se-s   SiLHe?  -^-Per"aJr.^  ??--  ^1^  T^  ~P 

Whenever   possible.         ^   ^^^^^  "^°^t   experienced  and  resnoi?  i?  desirable 

responsible   personnel 

""•      2^^^:2ets_and_Ordnance 

of    targets   posing^a    thJeario^^K    =°"^"^^nder   should   anticin.^o   .u 

"  °~'  °«ensive\^"3u%c^^  :^^i-J^l£^f'^^!l^^!^ 

helicopter  opera^jLs^'"^"  "-  "«■  A-.  and  missile  batteries  threatening 
-^  "re  toward  ^v^uS^^^^?.— ,,and^.eav.^„.^^^^^^^^  ^^^^^^_ 

evacuation  sites 'ol  h^S^opler^'^L^^dlng-LS^s^?'"-  ^^"=""^  "«  toward 
"celving  antiai^c^f ^1^1?"=  ^-"  "hich  offensive  air  support  aircraft  are 
threatening  or  .I^.^^H^^   ^-  which  evacuation  shipping  is  receiving 
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A    4-r^  y^P^MP-   ordnance  available  to 
(2)   The  TAG  should  be  prepared  to  have 
accomplish  any  of  the  above  tasks, 
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• 


section  VZX.   VH..ZC.VSHO.T  ..KBO.P  ^„  ,,,,,,, 


3  7  01.   GENERAL 


a  differed  tyli^lt  J.lnlf*    "''°""  "otTe  v?e^^d  S  ^^^ •   ''''i^  unique  "^ 

'  -"  — io-  .o  a?«isr;roee\^  ----.  ---.  V/s\%^^-„^---;.^ 

3702.       DEFINITIONS 

--P°"   ^o   EhrTiSdfeFfefff:^— his    i=   ^  distinct   se,.en.e  of  v/STOL 
Sea   Base    -  a    q        k 

?l"'°™'is%SS?arf''  SnSSrsippo\"?   1i?h"^^^^^  °^  °P«"i„, 

^y  oe  used  during  phases  i 


and  ordnance  support    (si^^?^^^^'  ^°"™and  and  control  ^^^^^^^t,  including 

takeoff  and  landing.   ?twf?f'  ^"  °Perationl  supDorf^'  5«"tenance, 
-<^  -n  .e  used  d?.i„fp,-i,\^%"\^„1\-,-  ^?,-  f^iflr^   Se^pL^^ 

f-   Forward  Sitf^  -  a  4^  ' 

suitable  foFT^v^;;??'''^'  "'^  forward  site  is  ^  i^   a.- 

be  austerer'locat^d  in"f  J""""'  °^  V/STOLaLc^a?^™."^?"  ""=»  Is 
a.phiMo.3  ope.a«on"  "?Le^ "r^^^r"'  ^•'-^  ^  ".^ndlxx^ff  j?|i'- 

>-•   5^SEtical_Landi22._,^^,^  ^^^^  """'  ""^  ^  ^''^P'^  deck. 

a        maneuver  also  requires  a  solia  surface. 
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MINIMUM  REQUIREMENTS 

FACILIT]^ 
Turnaround 


Capability 

Nominal  Number 
of  AV-8's 

Maintenance 
Ordnance 


Fuel 


Billeting 


Landing  and 
Takeoff  Surface 


Landing  Aids 


Access 


MAIN  BASE 
Full  support 

20 

IMA,  OMA 


Storage, 
Assembly, 
and  Handling 


Storage  and 
Refueling 


400  to  500 
Personnel 


1,500  Ft, 
Strip 


All  Weather 


Road  or  Beach 


6  to  10 


Limited  OMA 


Storage  and 
Handling 


Storage  and 
Refueling 


78  to  116 
Personnel 


600  Ft. 
Strip 


Day/TACAN 
Night 


Surface  or 
Helicopter 


FORW^^D_SITE \         £ 

Land  and  Launch 

1  to  4 

None 
None 

None 
None 


72  Ft.  X  72  Ft. 
or  Existing 
Hard  Surface 


Minimum 


Helicopter 


i 


9  4  —Base  Characteristics. 
Figure  24.   oaa-^ 


,   ff  —In  this  maneuver,  the  ^^^'^^^^^  to 
i   Rolling  Vert^al_Ta|e|i|.   in  t^^  (aPPro-^^tf^Leoff  Precludes 

reduces  the  need  for  the  ...  1 anding  performed  with 
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of    ^    ^    ^'      §ilO£t^Takeoff    — Thi  c    • 

1  •       Slow   Landinrr    -   mu  • 

short   takeoffi~T?r^    .  t^^   refers    to   an   aircraft-   ^.      v,n 

'""'"^='-    ^-   -ample:=^L\5!r''^   °'   P"f°™ing  vertical/ 


3703.       CONCEPT   OF    BASING 


IS 


„  b   Resfionsiveness. -.__,.  .  ^  supporting  arm. 


.,   ,   ^-   Resgonsiveness  -  q  '"^^'^  ""  '^  ^^PPo^ting  arm.' 

^^'-  -^e^r'^^^lLS:^  air^°alt^^\^L'r  ^^--^veness,  not 

enhanced  by:     ^^^^^^ft  assets  are  allocated?  reSo^.  • ''°''^^^^ '  ^hen  a 

xesponsiveness  can  be 

expected  to  continue  this 

appreciated  with  forward 
c.   Timeliness a  r, 

overhead  too  soon?  v/s?OT   ?^"'"^^^°"  ^^"  complain  o?   ^^^^^"^^ly  rare 

response  times  to  air  supnorf '"'^''^^^  ^^^  ^^P^bTe  of  sjantf''  "^^P^^^  ^^i"? 
.uch  Closer  to  the  suppoTL%^\,\^f-t3     i,,,,,°^^-gn  fica^^^^ 

,      ^-   Basing  Posture   .    ^  ^'^^  ^°"^^-^°-^  ^ixed-wL^^^^or^^,^-^^ 

F-^"-"3%Sf^  oT?%--.-  ---  area 

lowing  concept^of  o'/erTtl^TsT'   ^'^  ^^^^  '"^^^  ^^  a^hJreSJe^^^o^JL^lol- 

operate  froi'La^fei^jJHrfFfKJ^n.^^^  • 

trol  over  a  reasonable  beanh  ^^^^^^^^^^^l^^^^^^ti  are  f ^h   ^^^^^^ft  will 
tions  are  preferred   k  Z   ^  a^^^'   Short  tak^nff /    ashore  and  have  con- 
to  enhance^concJrJent^heircri""'  ^^^-f f/veJticff I'L'd'"'  '""^^"^  °P-^a- 
aboard  the  sea  bas^  conJtS^^^''  operations.   DeSendtn   "^  "^^^  ^^  necessary 


Ill 
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__as  soon  as  practi- 

main  basing  services,  but  rn     J     ^^^  ^^^^  arises,  ^orw       erations . 

If  available,  sea  platrorm 

optimum  flexibility-  combat  situa- 

.     TIT   FullyO£erational.,Ashore.-  As^^^  ^^^^^^e 

Idditional  facilities  and  forwar       ^^^  ^^^^i'^^nnoo? ted  units  as  is 
established,  always  with  a J^jw^^  ^^  close  to  ^^e  supported   ^^^  ^.^^^  ^^^^^ 

concepts;  i'^'.^f  %^e?  and  ordnance  would  ^^^f!^f  ^earm  without  returning 
feasible.   Ideally,  f^^|^JJ^„  aircraft  to  refuel  and  ^ea  ^  variety 

to  the  FEBA,  thereby  allowing  ^^      ^  this  type  of  effort  p         ^d 
to  the  facility  or  -^^-^^f.^^^oblems ,  it  is  --^^^^^il/tupport  possible,  and 
of  logistics  --\ll'^llTlle^lfst   timely  of fjn-ve  air  suppo^^^P^  returning 

site  operations  provide  th  ^^^,^,,3^,  ^   ties  cannot  ^^.^^^^^^^3  repairs. 

if  responsiveness  is  ^        anything  but  essemiia 

?Sl«e  fcTo™unfcltl^^L;t  be  avoided. 


c 


3704 


,,„,.       CONSIDERATIONS    FOR  ^^^^    ^.^^    ^„    ^ 

CeneraUy,    the   advent  of  V/STO.ar.c.aftJ,a_^,e.. 

the   need   for   a   certaxi 

and  control   system.  aircraft  will  be   capable 

of   perfSrmiiTrW^f3?^^S^  "niLfirdiscussed'in   para- 

point  may   differ   ^^f^^l^Zly   o^    locations   as   Pj^^^ous^^   associated  with 
may   originate   f^om  a  variety  ^^^  ^.g^   ^°''^-?n?arlY   lucrative   target 

graph   3703.      This    flexibility^^^^^    ^^^^^^   ^  P^fand/or   a   significant   number 

V/STOL  aircraft  will   1^^  ^j;      iirunediate   response   and/or   a 
be   discovered  which   requires    imme^   ^^^^^^^   ^^^   ^^3,^ . 

of   extra  missions   to  ^^^  ^^  -^ff.Lpi'in^^e^-d 

b.      CloseAi^^HE£0|^;^.^C^^^^  aircraft   excep 

differ   significantly   trom  u 

S,^„e?"fniirc"nnS^a,f  ana  .e.ain  potent. 
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allowing  the  pilot  fn  ?  ^^^^S ,  but  would  shorten  ^     ^  procedure  would 

to  more  critical  mJs^ion^f  °^^'-°"  P^^^its  mJssIna^n?   ^^^^^^ft  either  L- 

c.   Air  Defenq^  n  ^-Lmeiy  a  manner. 
^^^^^l^^-_OEerations 

,  SEf  ?'^?5£f1^^^^^^^^^^^  are  P..3. 

provided  by  fighter  aircri??       Although  air  def enJ!    .  f °'''^^^^  than 
carriers,  the  V/q^nr       ^  operating  from  ;,riL?   f  ^  ^^^1  normally  h^ 

fefense  from  an^Sornrttre^'  ^™P^°'--°  -afreg^ulre''^^  °"  aircraf't"" 
against  V/STOL  airr??^^   threat.   This  is  trup  k^?k   f  Providing  self 
enemy  air  attacks  agafLr?:""?- '"  °^^--ve  a\^°„^^^°f^enemy  ai?  attacks 
aircraft.   Indeed,  it  "^.^o   ^^^^^^^'  forward  siter     "^  ^"^  ^l^o  of 

for  the  ground  attacj  mf^  .Alternatively,  the  ordnJn   ^^^  ^^^^^  have  to  be 

3705.   LOGISTICS  CONSIDERATION  "-aponry. 

The  management  o-f  i^  • 

for  an  amphibious  opera- 
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LOCATION 


MATFRIAL     MANPOWER 
EQUIPMENT     MATERIAJ. 


TIME 


AVAILABLE  AIRFIELD  NONE 
DAMAGED  AIRFIELD/ROAD  NONE 
FLAT  OPEN  GRASSLAND     NONE 


NONE 
NONE 


NONE         NONE 
SMALL  CREW   NEGLIGIBLE 


ROUGH  OPEN  TERRAIN 
LIGHT  FOREST 


72  X  72  FOOT   16 
AM- 2  MATTING 

72  X  72  FOOT   18 
AM- 2  MATTING 


TRACTOR 
&  ROLLER 

■7  9  V  72  FOOT   19-25 
&  ROLLERS 


LESS  THAN 
8  HOURS 

WITHIN 
1  DAY 

1  TO  2  DAYS 


'  .    ^r,i-c!  for  Forward  Site. 

Figure  25. -Buildup  Requirements 

■i-he  TDart  of  the 


Mill  the  benefit  to  be 


planner  mus 

"""''"^'        the  site  really  necessary^  Will  --  -'thr^Hort  of 
.   a  bv  tlm^ly^responJe  frcr.  a  part.cular_s.te  be^^^^  ^^^^^  ^^  ,^3  t. 
gained  by  ^imeiy        ^^^^  ^ 


gamed  by  ^^^^^^^  \S^^^   -^  "^  ^  ^^  ^^"^ 

activating  the  si-ce,  >-^ 

Activation  is  complete?  ^^^^^  be  to 

<a)  -^-,riif i- Shfn:er^Sis3e>^^i--^-^^ 
fi^rfn  ro.rtreatg-|c2fatio.  --froS  ?2Jre  fhSS  a;i^o^.- 


PAD  ONLY 


PAD  AND 
PARKING  AREA_ 


ITEM 


4  50  TRACTOR 

LIGHTWEIGHT  ROAD  GRADER 
SHEEPSFOOT  ROLLER 

WOBBLY  WHEEL  ROLLER 

MEN 


__________ ' TTfor  Forward  Site  Buildup, 

7,.^  of  Equipment/personnel  for  to 
Figure  26. -Quantity  of  m 
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ROUGH  OPEN 

TERRAIN 

LIGHT 

FOREST 

1  DAY 

3  DAYS 

1  DAY 

3  DAYS 

TRACTORS 

10 

4 

14 

6 

SCRAPERS 

4 

2 

4 

2 

GRADERS 

2 

1 

2 

1 

ROLLERS 

3 

2 

3 

2 

DUMP  TRUCKS 

6 

3 

6 

3 

FORKLIFTS 

4 

4 

4 

4 

MEN 

95 

72 

87 

72 

Figure  27 . --Quantity  of  Equipment/Personnel  for  Facility  Buildup. 

(3)  Will  a  proposed  site  be  upgraded  to  a  facility/main  base? 
Will  it  be  further  upgraded  to  a  conventional  aircraft  expeditionary  air- 
field? If  so,  the  minimum  requirements  for  the  upgraded  base  must  be  met 
in  the  original  site  survey.  Approximate  requirements  for  upgrading  to  a 
facility  and  main  base  are  shown  in  figures  27  and  28. 

(4)  Is  the  proposed  site  accessible  for  resupply  if  required? 
For  example,  20  AV-8  aircraft  flying  80  sorties  in  1  day  from  a  main  base 
may  consume  as  much  as  322,000  pounds  of  ordnance  and  320,000  pounds  of  jet 
fuel.   Six  AV-8  aircraft  flying  24  sorties  in  a  day  may  require  96,000 
pounds  of  ordnance  and  96,000  pounds  of  fuel. 


FLAT  OPEN  GRASSLAND 

ROUGH  OPEN  TERRAIN 

LIGHT 

FOREST 

1  DAY 

3  DAYS 

1  DAY 

3  DAYS 

1  DAY 

3  DAYS 

TRACTORS 

7 

3 

30 

11 

38 

14 

SCRAPERS 

3 

1 

12 

4 

16 

6 

GRADERS 

3 

1 

5 

2 

5 

2 

FORKLIFTS 

- 

- 

4 

3 

4 

3 

MEN 

78 

63 

140 

87 

158 

94 

Figure  28. — Quantity  of  Equipment/Personnel  for  Main  Base  Buildup, 


115 


FMFM  5-4 
Par.  3706  f 


€ 


,.   TransEOrtatlon. --The  exact  nu^b^^of  v^^^^^^ 
to  support  ^/TsTO^opSranons  «U  va^y^.  f^f^i^f./'./efter  than 

suffice  to  =ay'  "i^'^^ransportation  support  "^ll  ^^  ^J^'"  fixed  base  in  the 
tion,  the  ^'"""S^.f  jl^lS-Smg  squadron  operatxongfro">^a^^^^^^^  ^^^  ^^ 
feL%re:r""°.rs\dded  re,uire.ent^wrU  be  »or  ^^^^^^  ^^^^^,,,. 

the  rapid  response  a.r   PP  ^      „,„,3  of  aircraft  -in-ance 

o.   Ai£HE2£tM^iiiSSM£||;^^^„j  V/STOL  aircraft.   The  ouiY    ^^^^^(^ 
will  -ry  withThe-leveroTb^rng^^^^^^  t°."?r'but  «  i^'shSulI  happen. 

requirement  will  be  the  e   ^^^^^„^^  ^     '^^'f  loJie  to  preclude  the  un- 

from  forward  srtes.   Tnr       .^  sufficient  force  to  p 

the  response  must  be  |ap 

necessary  loss  of  an  air 

3706.   SUMMARY  Marine  offensive  air  support 

V/STO.  aircraft  =«-/„^-f ^.^eSlS  V/siSt  aircraft  so  as  to 
previously .unexperienced   in  orde^^.^^^  capabilities: 

derive  maximum  benefit  ,,tivelv  seek  new  outlets 

^   r.A   and  air  commanders  should  actively         operations 
a    Ground  ana  dxj.  v-      xr/cTOL  flexibility-  ^/    4..,rTK,ai-p 
.     c^^itinq  and  maximizing  V/^^"'^^,  ,33  allowed  to  stagnate, 
for  demonstrating  ai         ^^^,,  ^^st  not  be  ai 

are  an  ever-expandmg  response  and  high  sortie 

,.   ..e  advantage  of  generat-5  -^^'--  f^of fo  fepfac;,  organic 
ferstvrar/suSSt^shord^-  used  to  augment,  and  ^ 

firepower. 
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CHAPTER  4 


OFFENSIV?  AIR  SUPPORT 


PLANNING 


Section  i. 


^4101.   GENERAL 


INTRODUCTION 


The  MAGTF  -i  c  ^ 
Ponent  of  a  i^v-   ^^,  designed  to  ODer;:,i-^ 

within  ?he  task^r  ^^^^^^^  force?"^  To  thf  ^^^  ^^"^^"9  force  or  . 

41  n^        r.  aviation  element  in  f hf  ^  ^°  ^^^  offensive 

4102.   PLANNING  GUIDANCE  Planning  sequencl? 

the  CATf' ilsue/'  Practicable  after  th. 

commanders  i„,,  ,    ^■'■®^'  and  detaili^   ,  ^^°   Provides  the  ^  j    9iven 
^stimatlr  "™l^e<J,  as  well  as  a  fif^  Planning  for  ?hl  suho^;^"^^"^  information 


^"■^uance,  the  MAGTF  avTi;  •  ^  ^°°"  as  the  clf^v-   • .  ^^®  Preparation  of 
subordinates.   supu  ^""^^^^^n  commander  will  f  P^°^ides  his  initii?  r.? 

fences,  and  informal 
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4103 


pHELIMimR^  Pl^™«=  DIRECTIVES 


pHELIMimR^    Pl^™«=   OIK.......  ^._^^    ^^,^,„« 

■    „  directives   augment  the  CATl    P  ^^^^^^  ^p^n  i 

preliminary  P^^^^ht   initiating  airectrve.      They   a      ^^^   ^^phib.ous  f 

and  may!    i"  '-^^' ///etvfd  by  commanders  provra.n     £orces^  t-  var.ed   to^ 

fjrro?c"e!"rilhru|  the   .ormat^o^^  jucb^ai^   pjmit  an  -iV-,°ie^.s 

"Lrbtria'ndS   areas. 
4X04.       SBQUEHCE   O.    MR   STAFF   PLA^INO  ^^^^    ^^^    ^^^^^^^    ,„„,, 

.he   sequence  of   planning   air   support, 
includes   the  following   steps.  initiating  directive   -   an 

order  to  th5«£^f\ngibious  operat.on^jhe^^^^  ^^  ^  „,^3,„„,   ,nd 
°°"™"Str£;r   the   ettablisV^ent  o£   an  ATF,^th^^^ 

provxdes   for   tn  ^^  accomplish  the  Requirements .- 

the  necessary   to  ,  anding  For2e.^ii-SSEE25^j|f||HS;:t5;  of 

landing    f°^^Ll   arlprepared   as    soon   as    in  ^^^^adest   ^^^^^"^t^!    tentatively 

Sfs:ry,Thd-tre-logrtt?o^uPPort  regurre    •  ^^  ^^^   ^^^  ^^ 

c.      Initiai^iangiSl^rllllSi^s  an"  initial  P/-f,SL"oftrsues 
initiating  ^^^^'^^^^^^^s  =^%^°if  A^TF^Sofh  fanding   force   and 

^4i?-«SfeftUj^^^^^^^^ 

navai.   J-"^      .   reaching  tne  ua.  .  .q^s  are  the  sexe         opera- 

assists  the  CLF  in     .^  ^^^  ^^^^^f  the  landing  force  <^°";^f  ^^f  selec- 
conference.   inci     development  of  the     ^^    ^ones,  and  tn 
force  obDBctxves,  ^h  ^^^.^^  ^^  f  ^i^^^^etds  and  drop  zones. 

^^°"%ffixeA-wing  aircraft  landing  field  __p,,,ning  guidance 

tion  of  tixeu  t5i  inning  Guidance.   f-^       ,   ^ni- 

d   CHHan^e^iaB^iMji^fffhrlHtj^^ 

fiafir;trS2#?ps23S^^^^^^^^^^ 

Sioighfui  tL  planning   process .  _^  aviation  estimate  of 

3upportIbiiit7^3ii5iSH555^''"^ 


4 
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Par.    4104 


smmmmm 

.  f.   Commander  Lanrl.-  chapter.         ^^^  = 

squadrons  tha?  wJii'k^^"  ^^^  ^^"'ber  and  J^S"  ^^  estimate  of  air  supno^. 
affect  the  force,  JfJVr"'^  targets  remote  f^Lfu^^"^'  ^^^my  targets 
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Par.  4201 

Section  II • 


FMFM  5-4 

SUPPORT  PLANNING 


BASIC  ELEMENTS  OF  AIR 


c 

f 


ments,  the      ^^irements  for  ^^^P^^t  planning,  a  g^^J^Ji^^ny  adequate. 

^^TZr'^Tclir^^   pass  control  of  axr^oP  ^^   ntrd  -y^^^  ^-frol 

active  control  in  the    ^^^^^^  detail. 
I-  (discusses  control  -l" 

superiority  m  the  ax      ,   attained,  aii  ^  ,     throughout  tne   t-  ^ 

Both  types  of  °P^^fi^^ity  needed  for  the  <ie   ^^^^^  ^^^^  ^   ensS?e  that 
degree  of  ^^^^^^f^^g  and  execution  of  thi^^^.^^  ^^3   ^° that  it  is  denied 
tary  power.   ^^^''J^her  operations  in  the  o  J^  ^^^versely,  that  i       tions 
dinated  with  J^^  ^^^Je  freedom  of  ^J^^°"^pi2yed  in  antiair  If .{^/l^ sieves , 
friendly  ^^^^^^^^^ack  aircraft  may  f  .!^P^°^ft,  missiles,  ^lH^J^^   is  con- 

siderad  ,  to  be  ant.arr _^^  ,^_^^^^^£^. 


i 


L  to  be  ^^^i^^'tiair  warfare, 
in  FMFM  5-5,  Antiaii 
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•    -0..   ACCHSS  .0  CC^O.  ..™„,,  '"-""^ 

•     ^3^^^^^i^^^T^^-Jrm^^^   P.O... 

functional  al^fvItS^/^^"^^  ^^^m   the  daIp  i''^°P^^^ti°ns.   ?hS  ?^  ^^^ 
solidates  -hh?   •  ^  ^°^  which  thev  =»   ^  ^^^  TAOC  concor-nn     ^^  accom- 

TACC/?^^c'  norLify^'lTi'^-   ^^^^^Ployt   I?^L°'^''^^-  "he^A^c'/TADC^^^^^^- 
^^g  the  authoSy^o  5^°^^  ^^°^^d  alert  cl?  "l^P^^^isory  decisions  ''°;: 
requiremen^o   ^;^  °  divert  airor-^^^r^    ^^^  aircraft   ao  ,  "-^f^ons.   The 

^  ufcjsignated  by  the 

c.   MATT-c    ,.,  '-^'=gree. 

support  mis^5KfTs~^r^'|  Participation  in  ^h 

some  direct  air  =    threefold.   First   ?^    ^^^  conduct  of  diV^  . 

the  aircraft^^  ""PP^rt  aircraft  frn^'  ^^  ""^  ^°"cerned  with^^  ""^  ^^^ 

requires  Jf^et^"^^  ^^^^^iated  witS^  "h°^"^  ^'^^^  status  Ld^  '^""^^  °f 
the  safety  ol  f'l^PP^^t  coordination  i!^.  ^°^  P^^"  of  any  tvo^   P^^^^^es  for 
or  aircraft  fo?^''^"^^  ^"^^r  ?ts  contr^f^'^^^^"  ^^ora   the  daIo  ,^^^°"d,  matcs 

d.   DASC    Th  operating  within  their  cSn^ro?   ^^  ^^guired 

coor?°^  ^r°"^  the  TACC/TAn?^'  ^  necessary.   if  J^   °"'  ground  units 
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Par.  4205 


Par.  42UD  .  ^ 

«^--  t^e  %-  J-  suPP-t^se^ue      ai.  ™--;,/,J,. events  -^      1^ 

cclralnatlon  purposes .  ,^AC/mO  may  ^^^^'"H^^ll^ZTZlts , 

,        TAC(MZA!:S£/J^---^rrol  as  inftructea  ^Y  supported  grouu^^^^^ 
a..c«.t  -Ss^lS^S^r  ^fl;7-si,nea.  J^ur-e-  cS  -^"fnlloSSIt, 

troller  when  fixed  w  y^^^^  controller  is  n  coordination 

to  one  another  ana   y  ^^^  ^^  the  c°°^^   ^^e 

-.faf  Sa  '.3i-„t  -/-i-:  S  S.«a..  e.pXo..e.. 
Of  helicopter  rnoveme      operations, 
fixed-wmg  and  neix  t- 

ti^thflaSlng  area.  ^^^,^  ^ei.ure  o£  sites 

a.   HB-H-l^-^^itfcfrot  fa^IittJfin  oraer  to: 
-  operatiHT^HH^-;  ..^..^^^^l^^^^^ 

(^\      provide  tor  ^"'^.  •  _,,,;  nq  support  or  ^>-''= 

(1)   Facilitate  i.af 

,   ^^rrnired  through 
.,e  .or  the  support  which  -/  -^^rfinrS-raft. 
..e  use  o.  fe'riafranterrto  eKtena  the  range 

ATRPRAFT  AVAILABILITIES  ^^tail  must  be 

4206.   AIRCRAi^i  ^ .  v,  ^  ^  preplanned  m  ^^^^^^1^  effective 

.,itraS;a^^rertfh.H%!ffi^^ 

?-"S  S:  feruferwiSfn^t^o^^r^tre^roriUr   f -Joi   svstf^-t 
■  jijfnriiorefstnra-rnt  ofthl  totai   air   support 
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assure  that  th«  4-  ^^^'    ^^^"^ 

terrupting  the  effo"f^^^°"  i^to  the  objective 

the  l-na^Le^%tcnftt:Tto'   ?'  '^^  -^^  sup'por?'"\"""  ^^  --^e  without  in 
-r  support  effectiie'nj|3!°  ^'^^^^  --ponjfti^e  anT"?he  '^  ^^^^^  in^o 
4207.   TRANSFER  OP  .t...,  '    ""^^^^^^  to  improve 


4^07.   TRANSFER  OP  AIRSPACE  CONTROL 


a.   Airspace  c  ^^-^^ii^-JxH2£at_Zone .        '  i^iiH££ine 

^'   Advanno^  tk _  ®' 


control  authority  of  «^  ap%%--?|-|,co„tr£.:^'j£|f  i^ous 
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Par.  4301 


Section  III 
4301.   GENERAL 


PLANNING  RESPONSIBILITIES 


4301.   GENtJKaij  -laKTc^ 

Planning  in  detail  ensures  ^^^  -^i;™? iSn^'or^f  S/fuprort'capa- 
aircraft  while  avoiding  '^™^=«f"^,^tS?e  responsibility  of  all  <=°"«^5'='^- 

Z   rirrpfiiioSl  lllllit.Tt.l\^^^   appUca^le  to  axr  support. 

4302.   AMPHIBIOUS  TASK  FORCE 

The  CATF  has  the  following  responsibilities: 

v,^-o  r^f  the  Amphibious  Task 
a.   Dete™iation_of_Ove^^ 
p„^^e.--NavirTi^^Iii^^^^^^^t?-^^^^^^  maintained  in  the  objec- 

giluon.   Air  superiority  lYlnelyiorcls    into  and  within  the  object xve 
tive  area,  and  the  movement  of  enemy   ^^^.^^,^g  requirement  exists  for 
area  must  be  curtailed  or  halted        subsurface  attack. 

defense  against  enemy  axr,  surfac  ^^^  ^^^^  determines 

b.   DeterKdnatior^^f.Air^^  i,  terms  of  sorties, 

the  air  ^^^^^^^"^Z^^S^^  .^^^o.^s . 
endurance  on  station,  ^^^^   coordinates  all 

re.uestS-fo=.^l!l^fi|t^.^^S^ 
lSs!\f.trer.eSS:s"1oraa5fti"af  support  to  higher  author. 

a   Preparationjjl^i^ii-Eiail--?;^:,^^^:  SSattSn!"  ?he  !ir  plans 
.overn  the  ^^^^^^^^^^^^^^'^oZT tTsl   foroe  ™ust  oonfor.  to  the 

of  subordinate  commanders  ot  tne  a  ^ 
amphibious  task  force  plan. 

43  03.   LANDING  FORCE 

The  CLF  has  the  following  responsibilities: 

c,■,r^r^oT■■^  ReQulrements  . — me  i-i^r 

a.  DeterHinatioi4iJ^|n|i22^||HS5ft|^^ 
coordinates-mT^^uesSs-for^aTr^n^  ^^  ^j,^  ,^TP  . 

foroe,  and  submits  the  consolidate  Capabilities  .-The  CLF 

b.  Deter2anatlon^f.i£ndinL^  units 

and  submits  this  in  ,„iation  fi^mpnts  Ashore. - 

c.  Submission,2l^lan^i|L5£|i2^fSyL^^ 

fand-g   Z^Ti:^^^^^^^^^ 
coordinatioH-^atTTthrii^hlbrous   task 
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-n«n,  .o..e  aviation  pia„„i„,  .esponsiMiiti 

a.   Determ-naf  "^-^ointies  are: 

onner  landing 
Thc>  1   ?■   §H^5lission  of  Pia«^  ^ 


AVIATION  UNITS 


Of  information  required'''"  necessary  guidance  as  to  Jhe"?  '°^^-  ^-iation 

^  ^^^  ^yP^  and  timeliness 

shortfalls  ^T?^' ""^"^^"^^^ied  here  win  k 
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FMFM  5-4 


.    INITIAL  ESTIMATES  OF  LANDING  FORCE 
section  IV.  ^^f  ^J^^qRT  REQUIREMENTS 


4401.   GENERAL  support  requirements  is 

..e  initia.  estimates  of  ]^t^J^'tr.l   ofation  is  -f-- 
prepared  as  soon  as  preUmnary  i^^._^^^^  ^^„  "^  "ffiis  selected,  the  con- 
At  this  time,  °"ly.*^^^ae  the  number  and  type  °f  ™^"i,r3<a.   some  of  the 

.ENDING  FORCE  AVIATION  TASKS  ^  ^^  evaluating  and 

^  aviation  commander  is  ^^^^^^^„port  requirements. 
The  landing  force  aviation  __^.^^  force  air  suppori-  ^  m^ ,„,v,prs 


4402 


.    ^  aviation  commander  is  ^^^^^^^^port  requirements. 
The  landing. forceaviatio   ^^^.^g  f^^ce  f ^^^PP°e  of  the  numbers 

^^r^,     r£Uer"nT4aSfhlf  estimate,    he  «.U 

or^r^      +-VDeS     of     Unil-a      '->-' 

ronsifer   the   following:  Operations. -This   i-^^^f /.fion. 

a.      CjHracteristicsoyJl^^ 
haract«.^ncr«hich;^^  ,„...,.   the    i.pac. 

a>      03..«L-^;-  --   ^con^ttfoif  upon   the   conduct  of 

1  •+--i,-ai       economise,    du^-i   f   j 
friSdly  and' enemy  operations.  ^^^^  „, 

trieuu  j;  c-(-;:,v.ie   characteristics   -Li  impose  or 

(2)      Fixed_F^^to^;:letemiSe  what   U-itations   they   imp    ^^^ 

xr^aran;a,rs  tLrjSfi -rh?ro"4t^^^^ 

-a.  fnr«eft|2H  r^nrP?.^""-;^^^^ 

^Sufie3S!?='--^-  ^^^^  -=^  ^^^^-     ^         -^    ^^^ 

sites.   Perrineii'-  ,_.,__,„  ovamin; 


( 


-tinent  conclusions  su  ^,^i nation  and  com- 

parison  of  °PP°""^Jr support,  and  time  and  distance 
.eyed  tS^  e^Jlli^T^^fSf^'SSV^ 

strength  and  weakness       ^^^^^ _ 
of  the  adequacy  or 


126 


FMFM  5-4 


Par.  4501 


Section  v. 


4501.   GENERAL 


AVIATION  ESTIMATE  OP  SUPPOKTABILIT. 


aviation  aspects  of ^v,^^"^'   ^ts  purpose  f^^^e,  and  it  may  be  pre- 
action  propped'  and  to  ^"'1^^"'°"  ^^  ^Ser^ig^t  °nn,"™^"'^"  sigLfLaJ? 
best  be  employed  to    J°   evaluate  and  determine  how   ^''''^  ^"^  ^o^rse  Sf 
The  criteria  for  p^eoa^r'"'^  ^^^  ^°ntemplaSd  Lnd  Z''^^^^""  ^"its  can 
ability  is  found  ^r^STr^M^""^^"^^^^  the':vLt?ores%°""^^^  °^  ^^^io- 

^  ^'  ^^^^in^^^viation.   ^^^^°"  estimate  of  support- 
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FMFM  5-4  ^ 

Par.  4601  ^ 

DETAILED  AIR  SUPPORT  REQUIREMENTS 


section  VI.   DETERMINING 
4601.   GENERAL 


# 


4601.       GENERAL  .  , 

.  aetailed  estimate  of   air   f^^l^^c'S'lZr.l.ll  hfs%oLept  of 

operations.      It   is  made   ro  require   that   -L^'^^Ji.y  ^^ej. 

^    ■  ■,    v.n«    ^:oT-    -t-he   operation.       J-ne   v-«.j.  j  support   etrort:.       iuc^ 

i:ra  fon%Sici;a/e   in   -|  ^/^^^ LSI  Ty  "l3o%l?ticipate   in   the 
fore,    the   l^^^i^S   ^°"!timi?e  Sf  lir   support  requirements   for   the  AT 

aetermination  "'^^^f ,f„f  ™",|guenca .    the  -fJ^^Lllts  haJ^'Eeen  assig 
this   point   in  the  pia  y^    sufficient  aviation  assets  ^.^   support 


There- 
At 


fjf  — tTnJ  e2£rn.^se.^^^^^ 

tl  ru^ofty    ;i        f^er-s.      .n^e.a.pie^of^^^ 

.quirement      1  ^^^^^^  ^enef its^.a.^.e^aeri.ea^fro.^^^^^  ^h 

f-;rai?ibrt-U!f  S-rfq^rstfa-Se^^^^^^^  one  of   the   foiio^in, 

factors   is   present:  ,„omplishing   the  desired 

(1)  Air    support   IS  ^°Jt  suited   f_^^  ^^^.i^^le. 

.esuits,    and/or  other  means  u^  ^^^  ^^   ^^^^^^^^^^^^^   ^^^ 

(2)  Other   means   of    suppori^ 

results   desired.  fires   of  f 

,3,      The  urgency  of   the   situation   requires   that 
aXi   supporting   arms  be  brought  to  bear.  intelligent  appre- 

^     -.h^  faSSi-sifurtl^on-   S^raf?  i-£fL— .rrr^Sport 
elation   for   the   t^^^^^^,  .  „_n -i  ^ed  by  other  i^eans .      When  req  ^^ 

irlfauSie^;43StfntnoT.pen?  fhrS^a;ert-"ecUr   the  air- 

""ft°"«trm  aid  b^  prepared  to  return  on  call. 

r:  ::„: »». — — - — —;„.  _. 

?irget  lists  are  made,  and  o^'^f^J^f  ^^  support  --J-^^^^'^f  J^e  to  conflict- 
dieted.   When  d^^fi"^.f  possibility  of  airspace  saturation  due  to^^^^^^^ 
mander  must  consider  the  possi     ^y^^  ^^^  ^^^^^^^fof  ai?S?aft  to  be 
S?  iirsfofs!  "--  r  I  able/umit  on^the  TSpol  £^eq-ts  must^^ 

rjreir?hffniHir€  S^^^ 

iheTandfng'  f-cf  Svlation  component. 

,e„3.      .KTBHMX.ATIO«  0.  HBOUXKEMB.TS  ^,   ^,,   ,,,., cements   is   a .docu- 

..  .-onSSi^;"S:eTofre  cSin^ouf Pining   of   the   amphibious 
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operation.   The  lanr^- 

aetailed  estimate 
'-.  VM.<.J,^!   -rsrf  ?„^.\T!^-  -^  ~  asse.  .e,u,...  ,,  ,,^^ 

(2)   Amount  of  bulk  €-,.^i 

nonorganic.  '  =  '   —  -  special  e,„ip„,„,  ,,,„,^^^ 

^  "y  type,  organic  and 

a-Li-ecting  aviation. 
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FMFM  5-4 


section  VII.   FORMULATION  OF  AIR  PLANS 

not  intended  to  '^J^"^'^^,,.  situation, 
to  meet  the  demands  of  each  situa 

,,02    AMPHIBIOUS  TASK  FORCE  OPERATION  PLAN 

.  ....iHH^.—  ---firarthrr/eio^reir^f^rhr" 

aevoped^n  f^l|fe%f  pfelisiont'^Shatls   to  f^^^-- .^^^r  ^hSutd 
Terirr^o^thTA  e  Lphi^iouj^tas.^^^^^^^^^  ,?  „.,,  oonve. 

ro.ft?"l/?hrrAiE=rdife?;ination  and   intentions 

K        Pormat.-The   format   for   theamphibrousta*   force  JPe^^^^, 

..- "  >ias«^"-*:  ::::::.„„.  „ ...  ........  ....^ 

(^\      Attain  and  maintain  air  suy 

n.  of  enemy  forces  into  and  withm 
(2)   curtail  or  halt  the  movement  of  enemy 

the  objective  area. 

,3,   provide  air  control  Within  the  ob:ect.ve  area. 

H,   conduct  the  helicopterborne  ship-to-shore  movement. 


i 
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FMFM  5-4 

section  VIXX.   AVIATION  COMBAT  BOC.MB.TS 

W  4801.   GENERAL 

PrincipJiiy'^by  thr^rf°"^  °^  aviation  element.  • 

^oved  ashore  into  mo^e  o?  i  ^^i^^^  t°^^^d  an  obi^r^f^  contrast,  the  winq 
tasks  are  performf.?^^   ■  "^^^^  fixed  phvsir^i  ^  ^^^^ive,  rather  it  i<,   ^ 
large  geog?apMcar  diJ^"''^^^'-'^  ^i'  the  aircJaf  t^S^"?^" '   ^^e  combat 
completion,  LtSJn  ^o  th^^"  ^"  ^^^  Performance  of'^K  ^°^^^  relatively 
are  planned  and  cSnt^oJ^f^  ^^^^^^i^hed  inStaJL^fo^^^^  ^^^^^  and,  upon 
^y  rapidly  changxng  JactJcar^'f"''^  ^^  the  ^Jng  i^ve'i   ^'"  °Peratlons 
supported  ground  forces''^^'  sxtuations  and  the^daUyMa  •  ^""  affected 

^^  requirements  of 

•   7"™"  ™"  °™0«  I.IA«  <OP.A», 

understanding:  bufthef'^-"'^  "  °ther  S^ats  2-''?'"'"  ^"  overlays? 
«or  preparation   When  !??""="""  will™arv  ^Jth.r™""^  ■^^^s  ol 
operation  plan  norm,??  ^^  commander  issues  ,J^  i""  "^^  time  availahla 
"u-erical  Lent??™^"^  "  ■^^^-i^-ted^^n^^opSr"??:?  o^aTTttQ^^^^ 

-:r  Jle"€  dliS;^?   "--e   la'„1:Ld*-.r--"  — n   in    ^ 

"-1,  on   a   da.-.,-,.,  .°s\s^''l„---  o^r-t\-n"="--"  e^S^  -Ja- 
^^'"^2^P^^'^^:^ily-   r   -   -e^essar,.    the 

^   "■"   ^^^   following   annexes:  "   ^^^ation   unit 

zation   of   tho    =    -J^^i^^-^rEanization Th-ic 

^'^^  ^^^^^^^^^^I^-^^-lis?in\^"rLp^p°r1^=  f  ^    --   organi- 
information^Lril^iil??^— Ms  annex  provides   e      "^"""^°"- 
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Par.    4803 


t 

•       T       nnrTeaFTelectronic  war  tare, 

(4)  Loaiiiics . -The  POL,    munitions,    and 

shown   in   this  anHSr:  ^^   3„,,gement  for   the 

(5)  Rules  of   Engagement.      The  .^  ^^.^   ^^^^^, 

conduot  of   offensive   a.r   support  are  ,„£,,„ation  vital 

,„      Ai^^Elp-^re-nfiil  arr^suppSrt.^^rt  ?nclu.es   airoraft^_ 
-^^:^^B^S^^'    i-scorf  fn^ivrr!  S  coordination. 
-Sinl^S.Tnfatrro^unication  procedures  ^^        ^^^^_ 

-oLft-ortroi"ai-rp;oirtrt?vities  as  appropriate. 

4803.      FRAGMENTARY   ORDER  .^   necessary   to 

,        After   the  operation  plan/order   ;;|,f3|^?/an,pUfication   is   pub- 

^        r.   r,-f    the  order   daily-      Tne   nfc;«-c         ^   fraqmentary  order    is 
amplify   P°^^^°^Lf  order   in   fragmentary   form.      This   ^^J^        ^^   ^^  can  be 

ifsufa   in  re^^fon^CfJ*  g-Lrt^oiif re^nrUTuLeguentlv ,   h. 

T  -^.^i^io    Qf^ction   init.iaj.xy    i-'jt 
applicable   secti  ^^^piete  copy, 

courier   delivery  ot  ^^^^^^      ^^^  ^^^g 

assigns   the   numbers    and   W^        ^^^.^^   f^^^^^S'^^^^inS    instructions   as 

on   target   or   on    station,    comm  coo^^^'^!^^"^  ■  i^    f raa   order   provides 

°Snce  load     rendezvous   Pornt-    ° Vf '  itf  af/cent^ariSl/pfannin,   that   is 

r-eStien^t  ^^t:-^^^  ITl^l^tr'^^^^   ^  ^—   ^^   ^'^   '' 

accomplished  at   tne  wx  y 
found    in   appendix   l,  , 

,r.TMr    nPFRATING   PROCEDURES 
4804.      STANDING   OPERAliNu  ^^^^ures   are   used   exten- 

.        ^1    SOP'S   -Standing  operating  P^f ^^r  ?ratning  and 
^-      ^^^^^Ftklnsl:      Examples   are   the  ^^^^^^^^^ J^uals   published   for 
sively    in   ^^^^^^^^Jesitandardization  ^^^-^^tf^ah?  procedures .      Tactical 
operating   P^^^^J^^^^^ovSr   ground   and   normal   ^^^^^^  ^^f^r    the   aircraft   and 

SrtJ  o^pro^efures     »o  .  ^Srin^arcL^'thropeJf.lonal   integration  of 

various  services.   This, 

all  assigned  aviation  assets.  ^      „tities,  the  Marine  aircraft 

-  iBi^piyrf;-Siiffrg:=y;|-f- 
:rerafroi^^?hrJ  : -^^^^^^^^^^^^ 

guidance  for  subora 
and  other  support. 


f 
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Par.  4804 


.  reproduced 

l-L)   Joint  Tactical  Air  c^  •, 

■^  Air  Strike  Request  in 
(7\       T  •  ^"tisc  m  appendix  a 

^  ^^r  Support/ 

(3)    Mission   D . 


(3)   Mission  Report  in  ^r.^   .- 

^   ^  in  appendix  e. 
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App.    A 


APPENDIX   A 


JOINT   TACTICAL  AIR    qmnTr^r. 
^^^   STRIKE    REQUEST   FORM 


UNITCALLED 


PREPLANNED       [T) 
IMMEDIATE  [T] 

^^»^G?ni^NUMi^ 


PRECEDENCE 
PRIORITY 


WIMTACT,CALA.RSTR,KE  REQUEST 

REQUEST  NUMBER 


RECEIVED 


I  A  I       PERSINOPEN  I 1  «^  "  ■ 

H' '  rel  PERSDUGIN  I , 

AAA  ADA  )=i  „  -Lcl       WPNS/MG/RR.AT  , . 

[jj  e.Dcs_:ii:E  -— '-— g  .RMOR _!:!lzii ^  "°^^-=- 

a  CENTER  ,cp,  COM,  g  '' "f' — H  piLLBox;;;;;;;;;^  s  vehicles  _ 

m       REMARKS  Ln]       *«" ^^^^^  —   g       SUPPLIES.  EQUIP 

^^iH5?IS;JTH==^- S       "OVINCNES.. 

..       H      _______ 

(COORDINATES)  lrr.^0,.' —  '-^  FFl 

E"^"*'  (COORD  NATESl  ,77^ ^      J 

TGTELEV  rp-l  o  (COORDINATES!  iro,^-« 

LH  SHEET  NO  nn  «=.„  . (COORDINATES! 


r*i  *5AP         , — ,  . 

dl      DESTROY  Lll      ORDNANCE 

-— -—_ ^::::::::~^  Rl   "neutralize 

FINAL  control  — 

7-       £aJ      FAC/RABPAC 

fS]      ASRT  ^H      CALL  SIGN 


[V]      CHART  NO 

^       "*RflSS,INTEROICT 

fT]       FREQ 
-  fT]      FIX,CONTPT_ 


9        NGF 


^5£I!£!l.!LL£22RDiNAT;ON 

'0-        ARTY  "  I 

II        AIO,G-2,GJ 

13        BY 


12.        REQUEST 

I        )       APPROVED 
I       )      DISAPPROVED 

___iAj_Jf_^;;^l_H       NUMBER 
1'        LOCATION 

^      — — — _[1]  I 

(FROM  COORDINATEsr  — __  "'°TH 

2_  '■'■O  COORDINATES)         (METERS) 


"        REASON  FOR  DISAPPROVAL 


ACKNOWLEDGED 

8DE/REGT 

DIVISION 

OTHER 


20        MISSION  NUM3EH 
''■       EST/ACT  TAKEOFF 


16.        IS  IN  EFFECT 

[3      (FROM  TIME)         rn       ,T„ 
•==i !____L5J       (TO  TIME) 

WIDTH  "       /^^'^-O^-ERTEX 

'-^ [TI 

-r— — 1 1  (MAXIMUM, vertex"!        , 1 

!!£Zi£^]K?i^SsW57F; __ERTEX)^  (MINIMUM)| 

"        CALL  SIGN  1 — 

"        "OAr^DT^^^F^iSJ^^^ 


25        EST  TOT 


23        ORDNANCE 


"•        CONTPT/RONVS 

(COORD, NAVAID  FIX) 


2'     INmATcONTACTl 


2H "'^P,KONVS  ■ 

II __L^:f^__^EE_^'-      »^^5?^iiJS];WT^i7-^5^^5^-_-_ 


•TRANSMIT  AS  APPROPRIATE 
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FMFM  5-4 


APPENDIX  A 


TNqTRUCTIONS  FOR  USE  OF  THE  JOINT 
tScAL  AIR  STRIKE  REQUEST  FORM 


Section 


I.  — (MISSION  REQUEST) 


Title  and  Element (s) 


Explanat 


ion 


Line  1.   unit  called 
(Identifier) 


Th 


is  is  (Identifier) 


Line  2 . 


Request  number 


Sent 


A.   Precedence 


B  &  C.   Priority 


2. 


Identifies  the  ^"/^  fi^J^^^ 
unit  designation/call  sign/ 
preassigned  number. 
Identifies  the  request  originator 
by  unit  designation/call  sign/ 
preassigned  number. 

indicates  the  originator's 
request  number  in  series. 

indicates  the  time  and  the 
individual  who  transmitted  the 
request . 


A.   For  preplanned  requests, 
indicates  the  requester  s 
assignment  relative  to  his 
other  requests  stated 
numerically  in  descending 
order  of  importance. 

B  &  C   use  numerical  designation 
^  '  bkow  to  define  the  tactical 
situation  for  preplanned  (B) 
or  immediate  (O  request. 

■wi^4-w  of  the  requester  to  establish 
tne  pi-x    jr  Definition 

Targets  which  require 
I^ediate  action  and  prec- 
edence over  all  other 
categories  of  mission 
priority. 

Targets  which  require 
immediate  action  and  take 
precedence  over  routine 
target. 


i 


Emergency 


Priority 
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Title  and  Element 


(s) 


Line  3, 


Line  4 


Received 


Target  is/Number  of 


Target  Location  i< 


^-      Coordinat 


es 


B .   Coord 


mates 


C.   Coordi 


nates 


Coord 


mates 


Target  Elevation 


^'      Sheet  No. 
G-   Series 
«•   Chart  No. 
Checked 

Target  Time/Dat( 
A.   ASAP 


App.  A 


Explanation 


-.ency  in^^x'ecStJSn. '^"^"^ 

indi^JSl^:;!''"^  -^  ^he 
request     ""^^   deceived  the 


3. 


Describes  the  tvn 

size,  mobility  of  ^^K^^P''°''^"^^te 

to  be  attacked    ^^^  ^^^^et 

Sjtlry'g,\f^|!^t  ^y  using  the 

Prescribelfor  thf^'^'^^  "^^^^"^ 
concerned.      ^^  ^^^^ 

A-   Locates  a  noin+-  ^- 

starting  p?°,^?f  ^^^^-t  or 

B.   When  used  i n  ^ 

ooordinatJi": '° 

or  .e3c?i.e^3  ^^^^J?  ,^^-ute 

P-  Self-explanatory. 
G.  Self-explanatory. 
H.   Self-explanatory. 

Checked.        ^^^"  cross- 
^'      Lndicateq  i-h^   j.  ■ 

ai-trik\^  is\i',:rstei^  ^^^"  ^^^ 


^-   As  soon  as  possible. 
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t 


the  time  indicatea. 
C   indicates  time  at  which  target 
C,   At  '   is  to  be  attacked. 


D.   To 


Line  6.   Desired  Ordnance/results 


Denotes  end  of  period  of  time 
in  which  support  such  as 
^,.orne  alert  f-Xumn  ^^^^ 

rtfitS/?   "-  °£  "-  «  '^ 

unnecessary. 

indicates  the  ^^^^^^^^^[je  results, 
desired  ordnance  airstriKe 

A.  self-explanatory. 

B.  Self-explanatory. 

C.  Self-explanatory. 

r        Neutralize 

^'  D        self-explanatory. 

,.      narass/xnterdict  xlentifies   the   final   cn-Xer 

Une   7 .      FinaX  ControX  ,   ,c,      ra  ar   -rwixfco  du=t 

the'aUacK  briefing   and  controX 


A.  Ordnance 

B.  Destroy 


A.   FAC,  TAG (A) 


the  release  of  ordnance, 
A.   Self-explanatory, 
3^   self-explanatory 


NOTE: 


■R   Call  sign 

®-  C.   self-explanatory. 

c        Freq— Pri/Sec 

^'  D    self-explanatory. 

-   -^-/-^^^^  ,   self-explanatory. 

^-   --^-^^^/^^^  ,.   Military  grid  coordinates  or 

..  Fix/contPt  Tortfof roi- iV^  ^1^^^^^^^^ 

5Srthest  li"^i\°^„rfjlghf 
aircraft's  route  of  flxght 
prior  to  control  by  the 
final  controller. 

1  ,  to  air  interdiction  missions. 
This  block  may  not  apply  to  axr 
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Title  and  Element (s) 
^    Line  8.   Remarks 

Acknowledged 

Bde/Regt 
Division 
Other 


^ine  9.   NGF 

Line  10.  ARTY 

Line  11.  AIO/G-2/G-3 

Line  12.  Request 

A.   Approved 

^-   Disapproved 
Line  13.  By 


Line  14.  Reason  for  di 
Line  15.  Air 


App.  A 


Explanation 


Allows  for  thp  -ir,^^ 
other  essential  ?n?^^°''^'^^°^  ^^ 
provided  for  in  ^^f^^^^^tion  not 
format.         ^^®  request 


-1Se°:t^\'2f  .iSn'^^^^-  ^^-  the 
concurrence  a^K  "'"P^^'^  ^°^ 
divisionrinfhiah'^^''^^^^^i"'^"t, 

(Applies  on?y  to^r^  ^^^^^O". 
ground  forces  )  ^"^"^^^^^  ^Y 


Section  Ii.-_( 


COORDINATION) 


^approval 
AreaT'"  ^°°^^ination 

A-   Is  not  in  effect 
B •   Number 


^i"^  16.  Is  in  Effect 
A-   From  time 
^-   To  time 


'•   ^^"^^  ^-^-e  coordination. 
10.  Artillery  coordination. 

11-  Air  Intelligence  off^., 

or  other  Service  2"^''^'''  ^2,  G3, 
coordination     ^^"^^^lent 

i2.  Indicates  +-h<:.  ^ 


13, 


14 


approee'd^or'd%'"''^^^-^  -^o 
regues??    ^^^^roved  the 

Self-explanatory. 


^ination-area^:t\\^?L^?  ^°°^- 
space  that  i^  ff^^^iishes  air- 

from  friendlv  ^ff^J^^^ly  safe 

nonnuclear  fi^es    ^^7"^^^^^^^^^, 

IS  issued,  as  anr^r-^  -^   number 
'  ^^   appropriate. 

16.  Establishes  the  tim. 
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Title  and  Element (s) 

Line  17.  Location 

A.  From— coordinates 

B.  TO — coordinates 


FMFM  5-4 


Explanation 


t 
# 


■-,•^.^^7  arid  coordinates  by 
A.   Military  ^S^^^.^"  ^^es  from  a 
bearing  and  distances 
known  navigation  aid. 


above  coordinates. 

>.-^.m  A  for  VERTEX  only  entry)  . 

■a.  ^<.A7PRTEX  (use  subitem  A  ror 

Line  19.  Altitude/VERTEX  ^_^^^  _^  ^^^^   ^^^   ^^^^ 

A.  Maximum/VERTEX 

B .  Minimum 


•^^-J  ^2.Tl"i?:5e'roie'fea'  level, 
altitude;    ait:iT^i^'-i<= 


TTT    —{MISSION    DATA) 
Section   III-       ^'■'■■^'^ 


Line 
Line 
Line 
Line 

Line 


20 .  Mission  Number 

21.  Call  sign 

22.  NO.  and  Type  Aircraft 

23 .  Ordnance 

24.  Est/Act  Takeoff 


Line 
Line 


25.  Est  TOT 

26   Cont  Pt/RDNVS  (Coord/ 
NAVAID  FIX) 


24. 

25. 
26 


Line  27.  Initial  Contact 

Line  28.  FAC/ASRT/TAC (A)  Call  Sign 

Freq 
Line  29 .  Airspace  Coordination 

Area 

30.  Tgt  Description 

31.  Tgt  Coord/Elev 


Line 
Line 
NOTE 


20.  indicates  mission  number. 

V,.   .n  sian  of  mission  aircraft. 

21.  Flight  call  sign 

22.  Self-explanatory. 

23   Type  of  ordnance  either  by  code 
"•  number  or  actual  nomenclature. 

^  J  ^r-  3(-i-ual  time  the 
risSrtircrSr^iU  ta.e  oH . 

Estimate  time  on  target. 

to'^coftro!  by  f-  f^f^riame 
troUer .   It  jhou W  be^the^ .  ^^^^^^ 

as  Line  7 ,  item  r , 
in  the  request. 

^f  final  control  agency 

28.  call  sign  of  fmai 
and  frequency. 

.   T^Tocks  15  through  19  for 

29.  Refer  to  BlocKS  i^ 
this  data. 

30.  self-explanatory. 

31.  self-explanatory. 


.    Tgt   Coord/Elev  „.^ted   to   the   requesting 

Sec..on  11.  ----tS  ^=1^3  rofSea   in   t.e   request. 
agency  may  be   limits 
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FMFM  5-4 

APPENDIX  B 
SELECTED  ATTACHMENTS 


App.  B 


TO  AN  OPERATION  PLAN 


CLASSIFICATION 


Copy  No.     of     n       ■ 
Date 


TAB  A  (Air  FJr«  c  ^^te 

(Operations)  to  fj^h^Sf.^^  ^°  appendix  12  (v 

,„,  ,  ,  '"'  ^^  °^^^N  9999'(U)  '  ^^^"^  ^-PPort)  to  ANNEX  C 


1. 


a. 


(U)  GENERAL 

tne  framework  of  a 
scoge.— Enclosures  i  +-k 


?|£i£itions. -stand,  .  .  ""  ""'  on-statl^n" 

;=-^^^£i£i2£ied  Air  Sun 


and 


(2) 


(3) 


(4) 


--  -i^^J^ataons .       ^  ""^"  ^ 
^-^2^££an2edFire  -  f* 

^^iiJlission.— A  i-^,^^   ^  ^^  ^®  called  for 

?u\\^o\^\lf  fi^.^-if  ^n^adlaneTo^^^  wMc.  is  .^t  re- 

P-ior  to  takeoff  ^"il^'^^^^-^-in^   a^|  ^^f^Jf  time  of  exe^' 
^re   on  air,  ground  ^^^^^^^t  scheduled  for  ?h"^  °^  Pilots 
prescribed 'l^S?"^6a?f  ""^^^^^^  ^l^^??  f^  ar^"  ^^^^  ^^  "'ission 
requests.  "''^'°"^  ^-^Ponrto'I^e'dL'^e'mi^  ^ 

Page  Number  ^  "Mission 

CLASSIFICATION 
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FMFM  5-4 


2. 


CLASSIFICATION 

An  air  support  mission  requiring  an 
(51   Direct  AirSu2£ort.— An  air  suppu        ^f^c  ground  combat 
^'^   i^Iiti^^THSibtt-ilement  to  support  a  specif   g^  ^  ^^^^^^^ 

?r:s^i-L::!^°olreSCi£^u        -^in^ 

ruft'.:"coorrirtr.^:rt^.^  e^u^^^^^^^^^  com.an.er  an. 

executed  within  his   area  of   responsibility. 

.     •-,•4-  rnv^   area  of   responsibility   is   that 

(6)      Area_^f_MsEonfi^iiig;;:f  t/^htcSan   infantry  commander  can 
dilIT^i^tid^?iS^f   terrain   in  wn  engage   targets 

deploy  his   troops    (-^eluding  P^^^°^^^^/?^om  higher   headquar- 
without   specifxc   approval   or   clearan^^^^^^   ^^^   absolute   con- 

ters.      The   9^°^"^ .  c°^^f  J J^^^^e   encompassed  by   his   area  of 
trol   of    the   terrain   and   airspace 
responsibility  boundaries. 

(U)    CONCEPT_0ILAIRZIS^^^^5£^  ^       .    4^^ 
-^    e   .ir  fire   in  direct   support  of   4th 

?or   analysis   modification,    approval,    and   incorp  ^      ^^^^i   by   the 

the   amphibious    task   force. 

(U)     CONDyCT_OT_AIRj:iR^^UZZORT 

~  '  .         £      ^^    fTP-fiSI    requirements   for   pre 

a        Pre-D-DavAiiJire. -Landing   £°^«f  Intelligence   needs  and   fire 
5^liF^ir55i5rEiSns   '=°""'^'?/abiUty?o  withstand   the  amphibious 
°.pp^o.t   tojeduce   the  ene.y^s^5bility^_^^^  ^^^  „^,,,,,,„3   in  ac- 

S^rdaice  „itn  S  ..   .ppendix   7,    Annex  P. 

•^    o   .ir  fire   in  direct  support  of   4th 
-      Saaii^afn^eTiS^enclisures    U,    through    <3,  : 

^^    f-irP   for   pre-H-hour   neutraliza- 
'^'      ^doS"rian^fnr.racherrnfh:ricopte/landing.ones. 

=.-ir-   QUDDort  by  delivering 
,2,      Co™.encing  H-hour     conducts^close^air^supp^^^    ^Y^^^^^  ^^^^,,, 

prearranged   tire,    uuuii 
Selected    for   destruction. 
,3,      .PA  aircraft   scheduled   for  close   .ir^support  call  missions 
are   listed   in   enclosure    UJ 


Page  Number 
CLASSIFICATION 
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App.  B 

CLASSIFICATION 

rr.^   ^  ■  aaily  frag 

(•1)   Pire— H  hn 
^-^J   As  FAC's  be  -a   ^cu. 

"'   --^'^  as  aeuneatea,.  enclosure  ,3,  ,,  ,, . 

(4)   Inmediate  miss'  '''"'• 

3s  appropriate      ^^  "Mission  aircraft  win  k  ^"PP°^ting 

wxxx  be  assigned 


(1)   BDA  reports  received  k 

will  be  subm-f??  i     ^^  TAG  (A),  AFAr  ■ « 

^^  '"  accordance  wfJh  parr^  ^.^^^^t  leaders 
^2)   Any  changes  or  n.od.-f  •    •  P^^agraph  4,  Annex  M. 

°f  this  ?ab  wni°be  d^^'"°"^  ^°  Enclosures  m  .v, 
.ogistics    .  "'''  '^  '^^^  -"er.       '°"^'  ^^^ 


a 

b 
c. 

d. 

e. 


"•   J£aiatics.-see  Annex  D. 
'  '  22MMAND_AND_SIGNAL 

^*^(A)  can  Sign:   p^^.^oy 


'""   P-i"on  ™arUn,..   Hea  s^o.e  plus  „■ 

signal:   EIGHTBALL. 
-ergency  signal  to  lif,  .,,3,^,^^. 

Emergency  code  word  to  lif.   •  '"'"  "'"^'^^• 

lift  airstrike;   beatmti. 

^^^^IK'  acknowledge. 


Enclosures: 

1  -  Preplanned  cioc?^.  a,-   ^ 

2  -  Air  Targets      ^"^  Support 
^  -  Air  Target  Overlay 


Page  Number 
CLASSIFICATION 


143 


FMFM   5-4 


App.    B 


o 

H 
E-< 

<: 
o 

H 
H 

cn 
to 

o 


I 
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O 
H 

< 
U 
H 

H 
W 
W 

< 

u 


App.    B 


o 

H 
Eh 

U 
H 
hi 
H 
CO 
W 
< 

u 
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App.  B 


3  (Air  Target  O^erlay)^^,  ^^^^  ^^  ^p^,^ 

^■7  /I  -I        C 

Ref:   (a)   ^^P'   Series 


^^^^TjAr.or.iiv.\o..r 


FMFM  5-4 

CLASSIFICATION 

^1^      of     copies 

FPO,  ADDRESS 
Date 

,.-.  Fire  support)  to  APPENDIX  2 
to  TAB  A  (^-^4^,^^  Srder  19-7. 


J74 


1,  Sheets  II f  I^^ 


Time 


zone:   Zulu 


+ 


17 


24 
FSCL(^^AAF) 

120600 


12003      jOg 


AZ 
0001 


FSCL(IMAF) 
120600 


I 


AZ 
9031 


NFL(1ST^AARD^V)^ 


FEBA 


aa/ 

9001 

/ 


9029  NFL(lST^AARDlV) 

120600 


19029 


AB 


rM^r\r\r^ 


r>,r\r^^^ 


^61 


AB 
13536 


135: 

nonoooooQgFEBA 
—I— 10 


Page  Number 
CLASSIFICATION 
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CLASSIFICATION 


App.  B 


Copy  No.     of     ^   , 
Date 


ENCLOSURE  1  fAiV    ^  °^t® 

^-   The  format  H....,..^  ^^^-  Operations) 


1. 


The  format  below 
summarized.  Thiq 
operations  and  is 
lowing  the  day  of 
be  submitted  will 
be  soon  enough  to 
Clay  s  operations. 


IS  an  example  of  hr^, 

provide  pla1ni„»''i*?^  ""^  cor„n,a„a^/°™=  "^  '° 
probably  in  r^?^,  ^"formation  in  soho4,  ?"  ^"^  ™=t 

y  in  the  very  early  evening   "^"^  ^he  next 


AIRCRAFT  AVAILABIMTV  FOPM 


Type 
^Aircraft 


Number 
of 


Aircraft 

Avail- 
abilit 


Autho- 
rized 
Daily 

Sortie 
Rate 


Total 
Sorties 
Available 
At  One 
Time 


Total 
Sorties 
Available 
24 

Jipurs 
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App.  B  ^ 

CLASSIFICATION 

roDV  NO.    of  _  copies 

isIuiSg  headquarters         g 

FPO,  ADDRESS  ▼ 

Date 
^^  to  ANNEX  M  (Air  Operations) 
.t  codes)  to  APPENDIX  6  (Armament)  to 
TAB  A  (Armament  Codes) 
to  OPLAN  ___ ^^^ 

(  ) 


1. 


References:  establish  armament  codes 

..perience  .as  s.o..^^^^,^^^^   ryfSdicu^'of  sfcrfcy' 
to'^lesignate  not  only  ^fll\^^^^   provide  both  ^  modx     .^  aviation; 
nances  mixes  ^s  well^  Sue  ^^.^^  .^  ^^f  f  J^^Ld^of  time  when  flights 
and  an  economy  of  ^^^^''^liatively  shorter  perioas  specific 


f„a  designates  the  appropr.  established  is  arbitrary, 

.here  are  no  set „ar™a™,nt  coaes ,  ..e^s^ste.  e  .,.„r^, 

SdIitS'aSborreapons_..e-rri^^ 

rd^nLSe":^;  SJa^  s  ?.^r»re^fpr.-an^^^^^^^  i 

the  code  word  Buicj^ 


3. 


and  20mm  cannon.  filled  in,  show 


Page  Number 
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CLASSIFICATION 


App.  B 


Copy  No.     af 

ISSUING  HEAnorTAn;;^  '^opies 

Date 


APPENDIX  2  (Air  c,,  Date  '^^'^ 

'•   "  mmk  "^  ''^^  reference  system   , 

^-   M  CONDUCT  '^^^^    ^°  ^^  ^s- 

3, ,   Pit  i  OKI  -f-  * 

-c.«c'™--r-  -  -  -rc„??-- „--\^,X"^ar--""  - 

^-   ^HLReauests  ^-^PPort  to 

<2^      iHEediate.— Add,^ 

^^^^stF-5T  th?e      ^^  method   for  nr-^ 

«^  oraer\„\^"   -™-a  level  ?\f°?-|in|x™eciiate  CAS   „- 

«lAirc„ ^"^^'"^  -  aut,ori.i„. 


in  accordance  with  T«h  ^ 

^iE-SuPeort  Part  ''°  '"i! 

^^^^^"^w5Kli|a^^£-3:Sa!_Prccedures.--^^  ,,   , 

accordance  with  Tab  E  to 

Psge  Number 
CLASSIFICATION 
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FMFM    5-4 


CLASSIFICATION 

qTATUS                      ARMAMENT 
CONDITION  STAiUb  

.        Aircraft   -Define   airborne   alert   stations. 
(2)       Aler^Jtation^Jor_^ircratt. 

.      Ai^cra^t^rmament  Unless 

(1)  -^-   -    -fai^erafl  foS   ircSTuil^ infernal   ar.a.ent. 
otherw.se    stated,  ^^^^^   ^^^^^^^  ^^^^ 

(2)  Pilots    include  numbers  of   each  type 
making   armament  reports. 

•4->,   Ti  =  b   A  to  Appendix   6   to   tnxb 
(3,      «n«ment  codes   in  accordance  w.th  Tab 

annex.  .       attacks 

,  .      AttacK^iSitaii- •  ;f/-irrert:1nttclp^  , 

lSfSS7:;iii"™f  for   ni,ht   operatxons.    etc.    as  app 

'    '    ™^^"T!!^:f!rSsoUda.cn  ^^^  .^^^^^^^^^^^ 
aDi±xL.y  TJABFAC  beacons,    laser 

etc.,    as   appropriate. 
(    )     COMMAND    AND    SIGNAL 


f 


a 


.      +-v,r^v■i+-v  to  request,  approve, 

5«n^^2i^iiS?iE|iri?f  SveSTlcse^lr    support  missions. 
55^3KtiHSSi7^Hd7or  modi  Y  ^^^  ^   ^^   ^^.  ^ 


TABS 


^Lncresin'thirs;bpara.raph. 

Tactical   Air  Control  ^^^^  procedures 

-rSLreTsSsr^KePO-in,  procedures 

Target  """^iS^^f^^^s  Procedures 
?  ^cfnefaf  rnLrfcSors^nd   Safety  Procedures 
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CLASSIFICATION 


Copy  No.     of     n^    ■ 

FPO,  ADDRESS 
TAB  A  (Tacti                                  Date 
to  AN«EX  M  ,aL  Op"rJ?L'„":,'  ^^=-^--3)  to  APPENDIX  2     (Ai   . 
(  )  References:  °''™  -  '"'         ''*'°"* 

-'■•   (  )  GENERAL 

General  concept  is  i-h^^   . 

under  positive  controf^""  °^^  ^^^  support  win  .1 

control  to  ensure  accS?acy  of  dej^v^^"  ^^  conducted 
•   (  )  CONDUCT  ^    delivery  and  troop  safety. 

^'      ^S2Hencing.-_Po  . 

Additionali;,  FAC-S  P?jt^^^^  ^i'  the  termina?  5^^^^  °^  items,  L 
conditions /flight  or^^""'^'  ^"^  AFA^-Jwrn  n'^^r^  controlled, 
and  will  repeat^such  i?eL'^^''°"  ^^^^rds,  ta'  e?'f  f''°^^  °"  wfnd 
appropriate.       "^^  ^^^"^^  ^s  have  been  briefl?  h      "^  niethods, 

y   DASC  as  are 
c-   0£bit  Points    n  ^r  ■ 

!p"^rA55iFdix  m"o  ?hiJ''  P°"'^=  ^°^  CAS  aircraf^ 

d-   ContactPoints  — n^-F- 

^^^^^^^^-^^^conta^^^-  ?rt\\^^.^-  leader  .a.es 

^-   ^?-^ing.Friendlv  Posi^i  '"''  appendix. 

P^HiI7iiI5j~^j^-£Osita^  position 

pilots  deliver  o?dn  ^^^^'  ^tc.   Under  no  o,     ^^^^  ^^  "marked  bv 
in  question    °^^"ance  when  the  posJtiSn  ^f  J^^'^tances  will  "^  ^ 

ot  friendly  forces  is 
?•   Delivery 

I'D   ^lethods.— Est^hi,-  u 
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CLASSIFICATION 

.establish  .ethCs  to  be  used  to  clear  aircraft 
(2)      Clearance.— Estaoxx 

t^^^HT^rd^^^^^-  ^  ^   ^^gt  be  defined 

line) .   If  tne  en  ^   Q^ided. 
an  alternate  must  be  prov 


b.   Signal  ^ 

(1)  NO  radio  instructions.  1 

1  4-r,  1  ift  airstrike. 

(2)  Emergency  signal  to  litt  a 

^^  T-ift  airstrike. 

(3)  Emergency  code  to  Ixft  axr 


ENCLOSURES : 


1 
2 


ro?ra?a^^^'^cfnrofxer™rt.Xnstr.ction. 
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Copy  No.     of     n       ■ 
ISSUING  HEADQUARTERS^'"^ 
PPO,    ADDRESS 

ENCLOSURE  1  fT^o^--;   .  °3te 

Procedures)  to  appendix 'J  ???^^^^  ^°^"')  to  TAB  A  .. 

'° OPLAN  ^°?^^  2  (^-  support)  to  l^X  I'TaI^'   ^'^  ^^^^^ 

lAxr  Operations) 
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FMFM  5-4 
CLASSIFICATION 


M^     of    Copies 

Copy  No.  o^  —  ^^'^ 

ISSUING  HEADQUARTERS 

FPO,  ADDRESS 

Date 


t 


^  +-0  TAB  A  (Tactical 
(  )  Ref: 


(a)  FMFM    5-4 

(b)  FMFM    5-3 

(c)  NWIP    22-2 


1.      (  )    °SSAL  ^^^^^^^  ^y^,3„  to  advise 

..  Ifs.?r.re%-ra  ^.:.=-raf.   =.PP0.  o.e..o„s.         , 

2.       (    )    CONCEPT  ground  coimnander . 

,,,   ,.,,,es  WU.  -   «iovf  aj^-frnTntrP^C  pLtles  a.e   to  .e 

(Ground   commander  will   s-ca 
employed . ) 


'-^^^^^^^  ^,  ^ill  be   submitted  to 

^A    —Preplanned   requests  will   pe 
fU      preplanil^- — ^^epici  method. 

^    '      —■ — ^     using  _   — 

""^^ "  •  m  be  submitted  directly  to 

TACP's  will  monitor  ana  d^t^ 

mand  or  modify  by  ____ ^  "      ^^^mitted  in  accord- 

^v-  c^noport  requests  will  "^^ ^^T^'t,.^  ^   to  this 

„ent  codes. -Armament  -^«,^"  f rif aifs^pport  requests  and 
||^^e||-^g|i,„„,,  will  be  used  for  all 

briefings.  <=^i=ndlv  positions/  loca- 

contained  rn  references  ^  ^^  ^^.^  ^pp^..,„ 


I 

4 
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App.  B 


Copy  No.     of     n       ■ 

ISSUING  HEADQUARTERS^'"' 

FPO,  ADDRESS 

Date 


lZormt°SI/,VTAfr'il  =°"-"-  Procedure^'       > 

(  ,  Kef.   ,„   ,„        operations,  to  "«^/°  APPenoxx  2  ,M 


1. 


2. 


f  )  GENERAL 
AFAC • s  serve  a 

(    ,    nr.  gunfire  if  conditions  warrant  S,  \^^^°  control 

(  )  CONCEPT  warrant  such  assistance. 


(    )    CONCEPT 

Sis?  ?hf?^??!   t°   be  outlined.      Norma,, 

ca„„„.   .,    .,-ACP   s   .n  oontro,,,...   '^rtlTdl\^,T.sl''t''   ^^   "-^   ^o 

mu^..  „     ^yctinst   taraets   wh-;^i- 


3. 


cannot  bTobse;;!.'^  "°"^^°liing 'airstSeJ'  '^"^  ^^^^^  ^e  used  tc 
of  the  TAcr  f   r!^  ^^  ground  Fac ' s   ^J   ^  against  targets  wh?  u 


a. 


^i£_Re2uests . — Air 

^guests  submitted  by  ?he 
(J-;   Priorities.— Eqf;,KT  u 

^^^^^s~t5~Tir  f": ^^^Iish  guidance  for  ^h^ 
,,,  ""^"^^^^  submitted  by  AFA?'s'''™"^^  °^  P-ior- 

^^''   Submission.- -Est;, KT  u 

""-  «.uiL  f/;^i  Sci,to  to  ™cc  o"i  :o,"  SLi3\\- 

^3)   Format. --c2Qg    . 

M=  , •  "PPort  requests  and 

^^^^^i^^3.J:iiendly   Posit.-. 
^^°^^s^ri^li^rt~^^^i°iis. --Ensure  th^-f-  ^r  . 

uix.   If  targets 
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CLASSIFICATION 
.ter   than  meters    from  nearest   friendly   positions, ^^^^^  (f 

thL'^riendly   pSsItiS^Ts   need   not  be    spec.fxcally 

.        .        in  accordance  with  Tab  A  to   this   appendxx. 
Air   Control_^rocedures.— in   accoraa 

.        .        Tn   accordance  with  Tab  A  to   this 
Tar5e^Marking_lI2£§^Hres.--In  accoraa 

'"""""'  .  in  accordance  with  Tab  C   to   this   appen- 

BDA_Re£ortini_Procedures.-In  accordan 

t^oflU^   ipPen^i^^  to  .nnex  Q.) 

4-  ^-F  T?Ar  in  an  airborne 
..riA^    -provide  guidance  for  employment  of  FAC  m 
,.   FAC(A)  .--Proviufci  l„^4v  9  to  this  annex. 
a^lTrab  F  to  Appendix  2  to  -cnx 

Coordinatina_lB^i^H£ti°i^ 

■"     r^ZrZport   coordination  will  be  in  accordance 

'''      i^H^-;  to^APPendix  2  to  this  annex. 

(.)  iBt-^.---,°r^air?^re^ruprort'wrth^r^        -aponf 

dination  of  his  air  iii-^   ft-  , 

such  as  mortars,  etc.  \ 

(  )  ADMINISTRATIOlLAN5_ii05i§II^ 


5^   (  )  COMMAND  AND  SIGNAL 
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CLASSIFICATION 

Copy  No.     of     nr.    • 
^PO,  ADDRESS 

support?™'  AS^/SrS:"  ^^^°""'  Procedure^  t  .. 

(,«,,.  '  "  operations)  to  X^^   <^°  Appendix  2  ,Air 


missions  to  provide  TJ*^?  "  conjunction  with  ,11   , 

--nal  .ire  ?n  l^'ATr.l'^nf';^   ^  °'  --sJr'i/JSI^^il  JoT^dli- 


(  )  CONCEPT 


leader  for  elchc^o/^"^"^''  i^^  the  fac  fahia, 

provides  thHepSr^'to^th  ""Pf°"  ■»lss?o„f''''^^i'  "^^  f'"  *°  ^he  flight 

as  required.        *°  *he  appropriate  air  con?roi%\^c^-^f|'  "  *-"- 


(  )  CONDUCT 


^^^l^^H^rof^Jr  '^^"^Pletion  of  airstriJc.. 

Of  damage  inflicted  on'ene'y'lirc^s'"^'^-^  ^^^^  -ake 
,   Reporting  J-urces. 

(1)   By  FAC's  and  FACfA)'c,    ,. 

.)  bTa.;:;":;^'  ^'^^^'  --"  — ^1---^  .r  ea.. 

Pilots,  dasc,  -%"^\u^Tc^'^----^-r   ac,,  ^_^__  ^^ 
^i^a^^eg^rted.-Each  report  wiii  evaluate 

-   --t  <nu.her,  coordinates,  and  t^ef       '   ^^  ""°"^-^ 
<2'   -l-e  ,on  and  off  target, 

<3)   ordnance  expended.   Self-expXanatory 

(4)  Target  damage    (cr^r.    . 

-o™,    etc.  •-«^-?gJLld-^----/neutraii.ed. 

(5)  Ene„y  action.       (None  to  heavv     .  ""•' 

<.  Zr^Zr  ''''''^-   -e--ere-r  ^  -' 

•   ^elf -explanatory. 
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M^     of    Copies 

Copy  No.  oi.  —   c 

ISSUING  HEADQUARTERS 

FPO,  ADDRESS 

Date 

1  X  4-0  APPENDIX  2  (Air  Support)  to 
T^  D  (Target  Marking  for  Air  -ttac.)  ^to^ND^^ 
ANNEX  M  (Air  operations)  to  

(  )  Ref: 

1.       (    )    GENERAL  ^^^^^   accuracy   of 

tSaflSweEnS   camouflage   is   excellent,   making 
etc. 
2.       (    )    CONCEPT  support   targets.      The 

action   capabilities   as   well 
3^        (    )    CONDUCT 

a.      Tar2e^_Desi2nation  ^^ainates    (8-digit)    defini- 

-  SnTef.irei-.;;ii:^  ^i^^^  —  ---  ^- 

"-   cf    this  method,    etc.  ^^^  ^  ^^_^^^ 

,2,      5eo2ra£W^-S2£i2E-;°if/^-|  -"cafled  reference  point 
lSSiSn;?;HSHral   feature,  control. 

„ethcd.      Defrne  Ir.rts  ^^    ^^  ^^^  ^^^^  ^^ 

(3,      Pane^Method. --panels  displaye^^  xn^a   ^^^  e,s 

HJiSr^ISn?  the  run   ^^^^.^^  a^ensions   and/or   rest 


on   run-in   to   target, 
to  use 


.         ,_inc   -FAC   "talking  pHot   in."      This 
'^'      S^Hel^sliiHHlil^'^e  run-in  to  target. 

tSS...efine   types  Of. rking  methods   and  reguestpro- 

procedures. 

^■F   markinq    to   be  used. 
(3)      Air.— Define  types  of  marking 
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CLASSIFICATION 


App.  B 


(4)   Mortars. --Define  ^- 

SHBi^    -f"e  types  o,  „„,i„,  ^^^^^^ 

■^cyuest  proce- 
ss)  Tanks.— Define  t 

<^'   ^achineauns . -I„terseo^  ■    .  ^""^'^''^""^''  operations)  . 

'"       iiiiffiiJHtion.— Define    ^ 

^^^HSiTTSS^edures""   "^^^^   °'   illumination   to  ba   used   ancj 

'"      ^ABFA^Beacon.-in  accordance  with  Bnci 

'"      J^a-L^esi^nation        i  Enclosure   1    to   this   tab. 

^^^^^— ---^-    -n  accordance  with  .nciosure   .   to   this   tab 
p-HBT^iTSHFt   to^ln^-  e°:j     t"y"^°"   ^  --^n.  ™eans   with  ai.   s.p 


^-       Logistics 


^-   (  )  COMMAND 
a-   Command 


Signal 


ENCLOSURES : 


'   ^!^„^??-"  instruct: 

tructions  (Omitted) 


2   Laser  Dssi^natori-s^tr^cI^LiJ^i"-''' 
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CLASSIFICATION 


Copy  No.  of 


Copies 


ISSUING  HEADQUARTERS 

FPO,  ADDRESS 

Date 

^  .^=^  to   APPENDIX  2  (Air  Support) 
..B  E  <Mr  support  -f  I  -a.  Proc^u.^to^.P 

to  ANNEX  M  (Air  Operations) 

(  )  Ref: 

1.   GENERAL  ,   employment  of 

be  considered:  masking  limits  the 

„-.h  terrain  is  best,  since  terrain  masking      ^^^^^^_ 

a.   Terrain. --High  terrain         ^^  area  is  ^^^^^^J^i^  block  out 
^^^^^''^n  ASRT   the  surrounding  terrain  will  Ix^ely^^^  .^  ^^^ 
ro?ti°ons'Sf^the'radar  and  thus  reduce  its  effec 
conduct  of  missions.  orecisely  its 

location  ^ll'^ll   working  with  it.  .larger  ^^^^ 

aircraft  that  are  w^   ^   j^^p  location  and  error  x       requires 

Sr  least  four  calibrator  fUghts  by  ^^   ^.^  .^.erver . 

..e  'U,.t.  .u  ^   ^^^  ^^^  --L-Saftn-w^;. 

SI   S:  SlfpfoSaflf ;ar.et^reas.  ^^^^^ 

Although  the  ASRT   Should  be   located  relat.   protected 
a.      Protection-— Alth°"9n  nevertheless ,   be  very  potent 

^PS5-i:rc4s^^   ¥/„ralf  roifes  thicre-S  e^te^nds   the 
h  fuSort  rasrertvaflable  to  .round  unrts. 


• 


3. 
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^  CLASSIFICATION 

9  "•   Photographic  reconnaissance 

'•   '^^^'^°^  °^  --PS  or  supplies. 

-   insertion  of  troops/suppiies  into  landi 

d.  Medevac.  landing  zones. 

e.  Limited  gca. 

ASRT  +-a 

The  ASRT^JargeriJT^^^^  developed  by  the  H  •  •  ■ 

"•   <-all  signs.  "J-iia. 

"•  ''"''"^n^iss/alternates . 

^-  -"Al^^™i^\\X^„\S?^ff'.w.e«  contact  is  to  . 

^-   Ordnance  load. 

f •   Nature  of  the  target 

-fne  capabilities  of  i-k   .  ' ' — 


Airborne  procednv^^ 

-   -  --  searches  ,o  J       ^"=-"-  -"-K:r"\.\°se  a. 
TACANl-'°="i°"»the\\r'°?."?^"i9''-<5  aircraft   t   . 

tltude  assigned.    '^^  """^   aircrew.   ThirisJi??  i"  ^"^  ^'"^i^f  be 

b   a,*,,  "*  °*  the  al- 

'^'   Although  all  a' 

automatically  releas\^  tL"^^S,n\\^^-^  -«  t£^^Tget*^°u"f  caT^" 
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4 

7.      BDAraOCEDURES  ,      „     at  night,    out  o£   visual 

.,e   nature  of   the  no™aiASKT.i.s.on^(e^,.^e,,^^ 

ri^riSuir^troStfint-^Vt      sue.   i„fo™at.cn^.s^essent^^ 

avoided. 


i 
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Copy  No.  _  of  _  Copies 
ISSUING  HEADQUARTERS 
FPO,  ADDRESS 
Date 


b. 


(  )  Ref:   (a)   FMFM  5-2  Series,  Joint  Munition.  Effectlven...  m,.„.,„ 
1-    (  )  GENERAL 

of  fire  power  ef fecti^f ij'^and  ef f SeLly!"'      ^"""^  '""  ""=="^ 

2.  (  )  CONCEPT 

IXToi'ltiiTy  purposerbSt":iso'to^°°^''"%\^'  ^'^^  °^^-  ^-^ '  -t 
sufficient  force  wi?Sou?'pieceme;?ina  f  ''''^  ''''^  P^°P^^  application  of 
expending  ordnance       Piecemealmg  fires  on  a  given  target  or  over 

3.  (  )  CONDUCT 

"      sisfiTg^Sf^;-;":?^-"-  °'    the   target   to   establish   require- 
accordance  wit^ppropJirtf  SSE^.f^r^ferencrla, '^   =°"'"^^^'   ^" 

|SKSS££apifr-1e-eL^ 

aircraft,  e?c.K  guidance  provided  to  helicopters,  AFAC 

^^^^#?filtft^;n-?o1Je"\I?;j-  thl^Crl^rir-s!-— -  ^  ^ 

'^^^^l^^m.VrltT.ii'.    ^™°°  "'^"^  -^  ^-1  ^-  =-  and 

itiif-s'ucris'lrU^rirforoh™   ^^^-^--^s   to  be  ™ade   for   weather 
delivery.    PenS^ra^^iL^rJnd'^Se^^JJSS^JScSSSI^^^":   ^°"  ^^^^^ 

iiifi^fi^Ae--Lit^^^f  orL^\^l,^ro^^-d=L?i--^^^  *°  --"-^ 

L'^rdSaP^^ongripp^Sr^^g^rL^^.^-^^-^y^^thods  to  be  used  for 

DASC,  etc.)  to  resolve  pSten?ia?ir  "^^^'^t",^'""  '^°™^"<^  '™CP'  '^AC, 
mortars)  conflic?s   Fl?e  s.mij;^*     J"^^  ^"^  support  (to  include 
stages  of  opera^J^^  ^ ^^:^^r^lSls'^ .'°l,i^^ 
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CLASSIFICATION 

•1  ..  and  air  controllers  is  contained    A 
.•   ^nnn  area  guidance  for  pilots  and  air  ^ 

coordination  area  gu 
._  r-^^iofiure  2  to  this  tan. 


4.   (  ) 


in  Enclosure 

ADMIJUSTRATI01L^ND_L2GISTICS 


5.       (    ) 


ENCLOSURES : 

^        Fire  Support  Coordination  Line 
2   Airspacf coordination  Area 
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Copy  No.     of     ^   . 

ISSUING  H^QUARTERs'^'"' 
FPO,  ADDRESS 
ENCLOSURE  1  (Fire  qn  °^^^ 

'  /  Ref : 
■'■•    (  )  GENERAL 

•       (    )    CONCEPT  "farence   to   the 

The  FSCL  is   presorih^^   u 
SS--    '^^^tiS^-'-Z^lrT^^-^-^^^   With 

--  othe.   s.S;,?L1^\.^L!    =--"in.".^o,^\^  .^u^r^e^r?-" 
(    )    CONDUCT  mated 

^'      P£escribing   the  F^pr 

^^^^^^^""dlFi^HilKlfl^-ThJT"^^  "^eans  for  prescr^'h- 

''•   3£^£e_ofthe  FSCL    t^k 

daythir^iJH^T^-  ~pe  trace  of  the  F^rr       •,, 

continuxng  w  along  the  r???^  ^^^^^  junction  at  o^l"""^  ^  ^long 
then  SW  along  the  rid^  Railway  to  the  rail  ?nn   ^°°^dinates,    ^ 

cWe".--  -  -e.  ^?^«-L"tVL™--.U:i3a^s-r^^he"h-  ^ 
,,>  ^^^  ^iso  be  indi- 

(1)  Pre-D-day. 

(2)  D-day. 

(3)  D+l. 

(4)  D+2. 

••   Coordination  — r^^  ^. 

-  ■"■"■'-  -"1.%v%-%z;- s:,;. .  „.....^„„ 
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CLASSIFICATION 

•  A   4-v,^  FqcL  will  be  coordinated    A 

(1)  Air-ground  coordination. 

(2)  Air-artillery  coordination. 

(3)  Air-NGF  coordination. 

4.   (  )  ^^mnis:mEIo^^^-^^^^^^^^^ 


a. 


5^        (    )    C0MMAND_AND_SIGNAL 
a.      cornmand 


Page  Number 
CLASSIFICATION 


166 


FMPivi    5-4 
CLASSIFICATION 


App.  B 


2. 


3. 


Copy  No.    of    ^   . 
ENCLOSURE  2  fAiVc  ^^te      ^^ 

■"■•   (  )  GENERAL 

Airspace  coord  " 

opera"t\o'„'!  — P^ual  use  of  the  airspace 

<*-Lrspace  coordination  ^r-^   • 
(  )  CONDUCT  ^  ""  ^hi^ 

^-   Establishment  — n^^, 

^^^^^^hiH?-tE;  a??5  "^  ^^^  authority  ^.. 

a)   ,  "^'^^  -o-^inatio^',?--'  -^  -ethod  for  es- 

^-^^   Authoritv  -  r.TK 

tiEZ- — Who  will  e=?<-^Ki  •  ^ 

^^^  mefsu?e'^^\^h%"'^^^°^  to  be  used  tn 
|S"?rafj~^^&as"e: 

the  Planners.  ^""^^   ^^  taken  into  accounron^;.^^^  ^^it 

22ntrol.-,he  aae  ^"'  °' 

^^^^^e~^  tha?  =^^°^  ^ontrollina  i-h 

C-aiHtiHl  -The  r         '""^  ^""^°"    —rate.  i„to 

we  aeiineated.  other  af- 


b. 
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CLASSIFICATION 
4^   (  )  ADMINISTRATION  AND  LOGISTICS 
a .   Adm inistration 


b.   Logistics 

5^   (  )  COMMAND  AND  SIGNAL 

a.  Command 

b.  Signal 
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CLASSIFICATION 


App.  B 


Copy  No.     of     nr.    ■ 

ISSUING  headquarters'^'"' 
FPO,  ADDRESS 
APPENDIX  4  ct  +.  Date 

(  )  Ref:   As  ;,nr.v.    ■  Opera- 

■^  •   AS  appropriate 

1-   INTERDICTION 

"•ent  will  be  in  reLon^I^^''^^^-   Assignment^  of  ""^^^^  ^^^^^  will  °'' 

The  purpose  of  a(=^-r^^i 

targets  of  oppor^unitv^f"'^'^  ^^<=onnaissance  is  ^o  t 

??o'"fK   ^^  a  side  efLct  T'^^^"   ^-"--^1  area°  0^%'"  ""^  ^^tack 

from  the  aircrews  who  fivVu"''^^^^'  ^^^^^1  in?ell?L^^°^^  communication 

-e^Pla^\-^^ff£^-^^^^^^^^^^^^^ 

a  of  this  appen- 


Page  Number 
CLASSIFICATION 
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• 


CLASSIFICATION 

copy  NO.  __  of  _  copies 


Copy  NO.  ^^   —  --'■  ^ 

ISSUING  HEADQUARTERS  M 

FPO,  ADDRESS  ^ 
Date 


,   ^  fo  APPENDIX  4  (intetdiction  and  Armed  Recon- 
IT^.i.LlTlfl^i'^   rfAi^^^peJaS?  to  OP^N  ___  CU. 

(    )    Ref :   As  appropriate  _ 

.   Xhis  paragraph  and  any  subsequent  subparagraphs  wiU^contain^ataxe_ 

^ll°%l^nl°A   r/reftf-to  Le  aircraft  and  crew. 


Page  Number 
CLASSIFICATION 
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CLASSIFICATION 


App.  B 


Copy  No.     of     n       ■ 
ISSUING  headquarters'^'"^ 
FPO,  ADDRESS 
TAB  B  (Armed  Reconn..-  °^^^ 

"  «-^=   AS  appropriate  °^«"-ns,  to  OP..  •^:;^=t.o„  and 

counter,  the  polrtionfs)^^*"  '"^"•'  thfalrcrer.f  h.'"  ^^ow  the   ^ 

"'  threat  to  the  airc^atvlJicr:^  "'^ 


Page  Number 
CLASSIFICATION 
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FMPM  5-4 
APPENDIX  C 
TYPICAL  FRAGMENTARY  ORDER 

section  I. -ATTACK  FRAGMENTARY  ORDER  pormat 

(  )  UNIT  ASSIGNED  MTqqrnM  ^ 

MISSION;  EVENT/MISSION  NUMBER 
^-   Target.   (Target  numbers  found  in  . 

-   --r  an.  t.pe  o.  aircraft        "^"^  '    ''   ^^^  ^'^ 
Ordnance  load  and  fuzing.   (cod.,  , 
--  on  tar.eVsta.io„.  ""  "  ''"'^''''^  '   ^  —  "• 

Reference  and  orbit    fv 

uroit.   (Found  in  Tab  n   i-r.   ^ 
Communications    (v  Appendix  14  to  Annex  m.) 

to  Annex  M,  ControT''?'^''^''''^  ^°^^s  found  in  Tab  zv  . 

^.  control  Agencies  Designated  )  APPendix  8 

Coordinating  instructions. 

(  )  UNIT  ASSIGNED  MTqQxr^M   r, 

MISSION;  EVENT/MISSION  NUMBER 
^.   Etrr  _ 


App.  C 


C 

d 
e 

f , 

g. 


a.   Etc. 
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App.  C  ^^ 

section  II. -SAMPLE  FRAGMENTARY  ORDER 

FROM:   CG,  4TH  MAW 
TO:     4TH  MAW 

SUBJ:   AIR  OPS  01000 

REF:    A.   MY  OPORD  101-68 

1.   MAG  41;  EVENTS  43  A-G. 

A.  CAS  ALERT. 

B.  7  A4  FLTS  OF  2  A/C . 

C    LOAD:   1  A/C  EACH  FLT  4  C-4 ,  2  R-1. 
'   .OS  0640-0750,  0750-0900,  0900-1010,  1230-1340,  1450-1600, 
1600-1710,  1710-1820. 
ORBIT  170°  R/55  NM  (DESIGNATED  TACAN) . 

F.  FREQ  -  BLUE/GREEN. 

G.  CONT  BLUE  BOY  ONE. 
2.   MAG-4  2;  EVENTS  53  A-D.  % 

A.   ETC. 


D, 


E 
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APPENDIX  D 
^OINT  AIH  STRIKE  MISSION  DATA/REPORT 

^OINT  AIR  STRIKE  MISSION  DATA/REPORT 
(Close  Air  Support/Air  Interdicti. 


Lon)- 


^1  i  <3ht~C^Xr~sTgn 
Flight   Planning   Data 


AIR    STRIKE   MISSION    DATA 
Miii  i  onlJIIibeF 


App.  D 


Ordnance  Load 


TOT 


"OrbitTRNDVS" 


^"itlii-^^Ht^HTpFT 
c/s 

"fac7asrt~c7s [p?r 

'^^^^^t-i^'c^HFdiTIit^ 

AttlanjiidTng 
^^^g^^-I^^f^H^itTon 


"FrliHdlTTHiltl 


ons 


Not 


Elevation 
Breakout 


tion  Area  Number 
Times 

Locations 
Width 

^  Al_titudes/VERTEX 
Alt  Settini~rwiHdF 


O^^ninBis^^^J^ 


ce 


Marking 


"(ECM~PHdi~0N70FF 


Locations) 


required  for  close  air 


support  mission' 
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Control  Agency 
(Call  Sign) 


Tr^TMrp    zxTR    STRIKE    KEPUKT 

-This    is  I      Event/Mission 

(Call    Sign) 


"Target    Identification/Location 
ED       (Number)  [B       (Coordinates) 


m   (Type) 


TOT/Time  or  Sighting 
CaI   (On  target) 


FBI   (Off  target) 


Results 

r^l   Partial 
nn   Complete 

cm   Unknown 

nn   None 

CX)   Destroyed     Q   Neutralized   CD   Covered 
m   (Other 


Enemy  Action 
m  Ground 
rn  None 
rSD  (Type) 


m   Light 


m   Moderate 


rSn   Air 

nn   Number 
Own  Status 

[in   No  Factor 


m   (Type) 


ppl   Damaged 
rcl   Lost 


BINGO  Time  Is 
(Time) 


Ordnance  Remaining  Is 
nn   Number 


rsl      Type 


rS~l      Scattered 
rpH      Overcast 

m  10-50 


Remarks 


Mission  No. 


n~l   Heavy 


nn   Number 


(t 


4 


m  50-100 


Date/Time  Reported 


Number 
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APPENDIX  D 

-I-  .«  STKXKE  MZSSZO.  O.WREPO.T  POR,,  ,.HOHT, 

The  Joint  Ai-r  c-i-v'i 
data  neceqc,  =  ^„  i:   ^^^^^e  Mission  Data/Rennr-i-  tt 

may  be"  used%^J.\^J,\T?i'''  ^"^  --ion    Thf^^l.^^rSf^"  ^°^  recording 

data,  as  necessary ^^'^Spriat''""  "°"^^°1  ^ettl^glf 'BINS^"^  °""""  '^-^'-- 
control  agencv  in  k>--;  ??  ^^^^^  portions  of  th^.   f^^      -BINGO  fuel,  and  other 

(FAC)  uses  ?he  taraet    ?^  "'^""^°"  pilots;  e  g    thTf^""^   ^^^'^  ^^  the  final 

Those  items  uLrbfthrp^J^^L^^^^  P^^^i-  to  t^lef '?,^°^^-f  --  controller 

card  providing  the  mission  k^.^^  extracted  for  prin?fna^^  ^  ^"  sequence. 
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INSTRUCTIONS  FOR  USE  OF  JOINT  AIR  STRIKE  REPORT  FORM  (BACK) 


Title  and  Element (s) 


Heading 

Control  Agency 

This  is 
Event/Mission 

Mission  No. 

Line  1.   Target  Identification/ 
Location 

A .  Number 

B.  Coordinates 

C.  Type 

Line  2.   TOT/Time  of  Sighting 

A.  Number 

B.  Off  Target 
Line  3.   Results 

A.  Complete 

B.  Partial 

C.  None 

D .  Unknown 

(1)  Destroyed 

(2)  Neutralized 

(3)  Covered 

(4)  Other 


Explanation 


Initiates  communication  contact. 

Identifies  control  agency  called. 

Identifies  agency  initiating  call 
(e.g.,  FAC  aircraft). 

Identifies  specific  mission  by 
assigned  number. 

Assigns  mission  number. 

1    Identifies  target  actually  taken 
under  attack  by:   (use  A  or  B 
and  C) . 

A.  Target  list  number. 

B.  Military  grid  coordinates. 

C.  Target  type  (e.g.,  vehicle, 
bridge) . 

2.  Time  aircraft  spent  on  target. 

A.  Time  aircraft  commenced  attack 

B.  Time  aircraft  ceased  attack. 

3.  Describes  actual  target  damage 
which  is  correlated  with  desired 
results  to  arrive  at  a  decision 
for  the  initiation  of  subsequent 
actions.   Elements  are  self- 
explanatory. 
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Title  and  Element (s) 
S  Line  4.   Enemy  Action 


was 


A.   Ground 

(1)  None 

(2)  Light 

(3)  Moderate 

(4)  Heavy 

(5)  Type 

B«   Air 

(1)  Number 

(2)  Type 


Line  5.   Own  Status 


A.  No  Factor 

B .  Damaged 

C.  Lost 

D .  Number 


App.  D 


Explanation 


4. 


5. 


intelligence  input 


sed  as  an  air 


A.   Enemy  fire  encountered  fr-r^r. 

(1)  Self-explanatory. 

(2)  Self-explanatory. 

(3)  Self-explanatory. 

(4)  Self-explanatory. 

(5)  Indicates  type  of  fire 
encountered  (e.g., 
small  arms  automatic 
weapons,  AAA) . 

'•   Enemy  aircraft  sighted  or 

uucc  of  the  mission. 


(1) 


Self-explanatory . 


(2)   Indicates  type  aircraft 
sighted  or  encountered 

action  encountered  used  ?  """^""^ 
t-te  .edical  or  resc"u\^'su1por";: 
A.   No  damage. 

B-   Indicates  aircraft  damaged 
by  enemy  ground/air  ?T?e 
Aircraft  flyable. 

C.   Aircraft  downed  by  enemy 
ground/air  fire.       ^ 

°'   crff^H^"  ^^^  """^^^^  of  air- 
craft damaged  or  lost. 
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Title  and  Element (s) 


FMFM  5-4 


Line  6.   BINGO  Time  is 


Line  7.   Ordnance  Remaining  is 


A .   Number 

B .   Type 

Line  8.   Weather  is 

A.  Clear 

B.  Scattered 

C .  Broken 

D.  Overcast 

For  B,  C,  and  D; 

(1)  1-5 

(2)  5-10 

(3)  10-50 

(4)  50-100 

Line  9.   Remarks 

Date/Time  Reported 


Explanat 


ion 


6. 


7. 


Defines  the  time  at  which  the 
aircraft  must  depart  the  area  to 
insure  safe  recovery.   Used  as 
a  decision  base  for  assignment 
to  subsequent  missions. 

indicates  the  usable  ordnance 
remaining  within  the  ^^^^^f ^^^^ 
flight,   used  as  a  decision  base 
for  assignment  to  subsequent 
missions . 

A   Indicates  the  total  amount 
of  ordnance  available  for 
secondary  targets  or  sub- 
sequent missions. 


Indicates  the  type  of 
ordnance  remaining 
may 


# 


Number 


Element 
be  coded  if  necessary. 

Describes  the  basic  weather  in 
the  target  area. 

A.  No  cloud  cover. 

B.  Less  than  5/10  cloud  cover. 

C.  Less  than  5/10  to  9/10 
cloud  cover. 

D.  9/10  or  more  cloud  cover. 


(1)  Height  of  clouds,  AGL 
100  to  500  feet. 

(2)  Height  of  clouds,  AGL 
500  to  1,000  feet. 

(3)  Height  of  clouds,  AGL 
1,000  to  5,000  feet. 

(4)  Height  of  clouds,  AGL 
5,000  to  10,000  feet. 

9.   Amplifying  statements  regarding 
the  mission. 

Defines  the  date  and  time  of  report 
transmission. 

A  serial  number  assigned  by  the 
receiving  agency  for  record  and 
administrative  use. 
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APPENDIX  E 

MISSION  REPORT 

HEADING 

PRECEDENCE 

ORIGINATING  AGENCY 
ACTION  ADDRESSEES 
INFORMATION  ADDRESSEES 

:;:r  ^^^^ '''-'-'  --  <o../.o™/.... 


App.  E 


v^-Lxectea.  ^y    "ctT^^e-time  group 

(^f  applicable)  )y  ^""""^^   observed  to  include  numbJr  ^  T^"^  °^  concen- 

'  peed,  and  direction 
->  •   REMARKS    T 
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U.S.  ARMY  FIELD  MANUALS 
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DEPARTMENT  OF  THE  NAVY 

HEADQUARTERS  UNITED  STATES  MARINE  CORPS 

WASHINGTON,  D.C.  20380 

1^  January  1976 

FOREWORD 

1.  PURPOSE 

FMFM  5-5C,  Employment  of  Forward  Area  Air  Defense 
Battery,  sets  forth  doctrine  for  employment  and  control 
of  the  FAAD  battery  and  its  subordinate  units  within 
the  Marine  Corps. 

2.  SCOPE 

This  manual  is  designed  to  provide  information  and 
guidance  concerning  the  organization,  mission,  employ- 
ment, comniand  and  control,  and  the  support  requirements 
of  the  FAAD  battery  and  the  weapon(s)  it  employs.   This 
manual  has  purposely  excluded  classified  information, 
available  in  other  manuals,  in  order  to  facilitate 
distribution  and  use  throughout  the  Marine  Corps. 

3.  SUPERSESSION 

FMFM  7-7,  Employment  of  Forward  Area  Air  Defense 
Battery  (U) (C) ,  dated  2A  September  1968. 

A.   CHANGES 

Recommendations  for  improving  this  manual  are  in- 
vited from  commands  as  well  as  directly  from  individuals. 
The  attached  User  Suggestion  Form  should  be  utilized 
by  individuals  and  forwarded  to  the  Commanding  General, 
Marine  Corps  Development  and  Education  Command  (Di- 
rector, Development  Center),  Quantico,  Virginia  2213A. 
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forwarded : 
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CHAPTER  1 

FORWARD  AREA  AIR  DEFENSE  EMPLOYMENT 

Section  I.   INTRODUCTION 


1101.  GENERAL 

The  capability  to  conduct  successful  air 
defense  operations  is  essential  to  the  execution 
of  an  amphibious  operation.   As  a  portion  of 
this  capability,  the  Marine  Corps  employs  a 
highly  mobile  guided  missile  system  through  the 
forward  area  air  defense  (FAAD)  battery.   The 
FAAD  battery  and  the  missile  system  are  respon- 
sive to  the  needs  of  maneuvering  combat  elements 
and  are  capable  of  engaging  and  destroying  low 
flying  fixed-  and  rotary-wing  aircraft  and  re- 
connaissance drones. 

1102.  MISSION 

The  mission  of  the  FAAD  battery  is  to 
provide  close-in  air  defense  protection  in  for- 
ward combat  areas,  defense  of  vital  areas,  and 
defense  of  units  engaged  in  independent  opera- 
tions by  destroying  hostile  air  supported 
threats.   It  is  particularly  essential  in  areas 
not  defended  by  other  elements  of  the  air  de- 
fense system.   As  the  FAAD  component  of  the  an- 
tiair  warfare  (AAW)  system  of  the  Marine  aircraft 
wing  (MAW)  ,  it  performs  the  following  tasks : 

a.   Provides  for  battery  operation,  to 
include  the  capability  of  rapid  deployment 


ashore  in  an  amphibious  operation  with  integral 
command,  control,  and  logistic  support  of  the 
subordinate  FAAD  units. 

b.  Provides  for  the  temporary  deployment 
of  separate  FAAD  units  required  to  meet  special 
tactical  situations  with  required  'personnel  and 
logistic  support. 

c.  Plans  and  coordinates  requirements 
for  liaison  and  communications  with  appropriate 
commands  to  ensure  the  integration  of  FAAD  unit 
operations  with  other  air,  ground,  and  AAW  oper- 
ations of  the  amphibious  force. 

d.  Provides  early  warning  of  hostile  air 
threats. 

e.  Conducts,  supervises,  and  coordinates 
individual  and  unit  training  to  qualify  subordi- 
nate elements  for  tactical  combat  operations. 

f.  Performs  first  and  second  echelon 
maintenance  of  all  organic  equipment,  excluding 
second  echelon  maintenance  on  weapons  and 
trainers . 

1103.   HISTORY 

a.   Prior  to  the  introduction  of  a  light- 
weight shoulder-fired  guided  missile  system,  the 
caliber  .50  machinegun  was  the  best  available 
AAW  weapon  to  complete  the  umbrella  of  existing 
antiair  defense  (e.g.,  Nike  Hercules,  Hawk, 
etc.).   However,  with  the  introduction  of  high 
performance  aircraft,  the  caliber  .50  machinegun 
fell  short  of  filling  the  gap  of  air  defense 
against  fast,  low-flying  air  threats. 


b.  In  June  1966,  the  Redeye  Missile 
School  was  activated  to  train  selected  members 
of  Fleet  Marine  Force  (FMF)  units  in  the  opera- 
tion and  employment  of  the  Redeye  missile  sys- 
tems.  The  Redeye  platoon  was  introduced  into 
the  FMF  structure  in  September  1966  as  part  of 
each  FMF  division. 

c.  On  26  February  1969,  an  official  table 
of  organization  (T/0)  was  effected  for  the  FAAD 
battery.  Marine  air  control  group  (MACG) ,  MAW, 
FMF.   The  FAAD  battery  was  placed  in  the  MAW  as 

a  result  of  the  decision  to  group  all  AAW  assets 
under  the  command  and  control  of  the  tactical  air 
commander  (TAG) . 

d.  The  missile  system  presently  employed 
by  the  FAAD  battery  is  an  improved  version  of 
the  Redeye  system  first  introduced  in  the  Marine 
Corps  in  1966.   Research  and  development  con- 
tinues to  ensure  that  the  latest  weapon  system 
is  available  for  use  by  the  FAAD  gunner. 


Section  II.   ORGANIZATION 


1201. 


GENERAL 


The  FAAD  battery  is  the  primary  unit 
within  the  MAW  which  provides  close-in  air 
defense  protection  for  personnel  and  equipment 
in  forward  combat  areas.   The  FAAD  battery  is 
organic  to  the  MACG  in  the  MAW.   (See  fig.  1.) 
When  employed,  it  is  task  organized  to  provide 
air  defense  support  for  elements  of  the  landing 
force  in  consonance  with  the  overall  air  defense 
plan. 


Figure  1. — FAAD  Battery  Attachment  to 
Marine  Aircraft  Wing. 


1202. 


FAAD  BATTERY 


The  FAAD  battery  is  normally  considered 
adequate  to  support  a  Marine  amphibious  force. 
It  consists  of  a  battery  headquarters,  service 
platoon,  and  five  FAAD  platoons.   (See  fig.  2.) 
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Figure  2. — FAAD  Battery  Organization. 

a.  Battery  Headquarters . — The  battery 
headquarters  contains  the  command  element  and 
the  battery  administrative  personnel. 

b.  Service  Platoon. — The  service  platoon 
consists  of  a  headquarters  section,  an  operations 
section  which  incorporates  the  field  radio  oper- 
ators and  missile  handlers,  a  maintenance  section 
for  motor  transport  support,  and  food  service  and 
medical  sections.   (See  fig.  3.) 

c.  FAAD  Platoon. — Normally,  the  FAAD 
platoon  is  considered  adquate  to  support  a  Marine 
amphibious  brigade  (MAB) .   Each  of  the  five  pla- 
toons consists  of  a  platoon  commander,  platoon 
sergeant,  field  radio  operators,  and  three  sec- 
tions.  (See  fig.  4.) 
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Figure  3. — Service  Platoon. 
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Figure  4. --FAAD  Platoon. 
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Figure  5. — FAAD  Section. 

(1)  FAAD  Section. — Normally,  a  FAAD 
section  is  considered  adequate  to  support  a 
Marine  amphibious  unit  (MAU) .   When  employed 
separately,  an  officer/SNCO  will  be  placed  in 
charge  of  the  section.   Each  of  the  three  sec- 
tions consists  of  a  section  leader,  two  field 
radio  operators,  and  five  FAAD  teams.   (See  fig. 

5.) 

(2)  FAAD  Team. — The  basic  opera- 
tional fire  unit  of  the  FAAD  battery  is  the  FAAD 
team.   It  consists  of  a  team  leader/gunner  and 

a  motor  vehicle  operator/gunner. 


1203.   ADDITIONAL  DUTY  TEAMS 

Selected  personnel  organic  to  the  light 
antiaircraft  missile  (LAAM)  battalion  perform 
additional  duty  as  FAAD  gunners.   Four  teams 
are  designated  within  each  LAAM  battalion.   One 
team  is  normally  designated  in  each  of  the  mis- 
sile batteries  and  one  to  the  headquarters  and 
service  battery.   Proficiency  training  is  the 
responsibility  of  the  LAAM  battalion  commander. 


Section  III.   COMMAND,  CONTROL,  AND 
COMMUNICATIONS 


1301.   GENERAL 

a.  Air  Control  Coordination. — During 
amphibious  operations,  a  single  coordinated  air 
control  system  is  developed  which  is  capable  of 
controlling  and  coordinating  all  air  operations 
within  the  amphibious  objective  area  (AOA) . 
Initially,  this  responsibility  is  vested  in  the 
commander  amphibious  task  force  (CATF) .   As  the 
necessary  facilities  become  operational  ashore, 
responsibility  for  control  and  coordination  is 
passed  by  increments  to  the  commander  landing 
force  (CLF) .   Once  command  is  passed  ashore, 
the  responsibility  for  the  air  control  system 
is  exercised  by  the  tactical  air  command 
center  (TACC) . 

b.  Amphibious  Task  Force  AAW  Concept. — 
The  AAW  effort  in  the  AOA  integrates  all  avail- 
able means  into  a  single  system  that  offers 
maximum  control  and  protection,  timely  intelli- 
gence, and  effective  employment  of  resources. 
This  is  accomplished  by  exploiting  the  capabil- 
ities of  each  subsystem,  integrating  AAW  early 
warning  command  and  control  capabilities,  and 
achieving  economy  in  use  of  weapon  systems. 
The  Marine  air  command  and  control  system 

(MACCS)  provides  this  capability  ashore  as 
shown  in  figure  6.   Fighter  and  attack  aircraft 
are  the  primary  and  longest  range  AAW  weapons. 
They  are  complemented  by  the  shorter  range  de- 
fensive weapons  (Hawk  and  Redeye  missiles) . 
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Antiaircraft  guns  and  surface-to-air  missiles 
(SAM's)  of  the  Navy  contribute  to  the  overall 
AAW  system  and  provide  protection  to  the  amphib- 
ious task  force. 

c.  FAAD  Battery  Integration. — During 
amphibious  operations,  AAW  means  must  be  pro- 
jected ashore  as  early  as  possible.   The  mobil- 
ity of  FAAD  battery  weapons  enable  them  to 
accompany  the  first  elements  of  the  landing 
force  ashore.   This  flexibility  enables  an 
early  integration  into  the  overall  air  command 
and  control  system  with  FAAD  units  providing  a 
balanced  air  defense  throughout  the  combat  area, 
complementing  other  elements  of  the  air  defense 
system. 

d.  FAAD  Unit  Assignments. — FAAD  units 
are  located  with  frontline  elements  to  provide 
early  AAW  protection  and  then  to  cover  those 
avenues  of  approach  which  are  considered  to  be 
the  most  serious  threat  to  the  entire  landing 
force.   FAAD  units  are  also  assigned  to  protect 
vital  areas  and/or  objectives  in  the  AOA.   In 
offensive  situations,  the  teams  are  primarily 
responsive  to  the  scheme  of  maneuver  of  the 
supported  frontline  units.   In  a  defensive  sit- 
uation, the  teams  should  complement  each  other 
and  provide  gap-fillers  in  the  overall  AAW 
defense . 

1302.   ORGANIZATION  FOR  COMBAT 

a.   In  support  of  the  landing,  the  FAAD 
units  perform  the  following  functions: 

(1)   Acquire,  identify,  engage,  and 
destroy  low-flying  hostile  aircraft. 

11 


(2)  Coordinate  with  appropriate 
agencies  to  maintain  friendly  aircraft  position 
information. 

(3)  Provide  visual  surveillance  in 
assigned  zones  of  fire. 

(4)  Provide  an  immediate  reaction 
air  defense  capability  in  areas  masked  from 
other  defense  systems. 

(5)  Provide  early  warning  of  hostile 
air  threats. 

b.   The  tactical  functions  may  be  accom- 
plished by  organizing  in  the  following  manner: 

(1)  Support  in  a  Static  Situation. — 
Under  these  conditions,  the  FAAD  unit  deploys 
its  subordinate  elements  to  best  defend  the 
supported  force.   Emphasis  is  placed  on  main- 
tenance of  overlapping  fires  and  on  coverage  of 
low  altitude  attack  routes  identified  by  the 
commander  landing  force  as  threatening  the 
operation.   The  FAAD  unit  commander  will  main- 
tain command  and  control  of  all  deployed  teams. 
Teams  should  coordinate  with  the  nearest  unit 
commander  for  purposes  of  team  security  and 
messing. 

(2)  Support  in  a  Fluid  Situation. — 
In  this  case,  the  FAAD  units  move  with  the  sup- 
ported elements  as  required  for  mission  accom- 
plishment, but  otherwise  remain  under  FAAD 
command  and  control.   FAAD  units  depend  on  the 
supported  unit  for  security  and  service  support 
(rations,  supply,  etc.). 

(3)  Attached. — In  order  to  maintain 
centralized  control  of  all  AAW  assets  in  the 
AOA,  FAAD  units  will  not  normally  be  detached 
from  aviation  command  and  control.   However,  if 
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a  ground  combat  element  is  required  to  conduct 
independent  operations  such  that  control  of  FAAD 
units  by  the  MACCS  would  not  be  feasible,  then 
FAAD  units  may  be  attached.   The  command  to 
which  the  FAAD  unit  is  attached  would  exercise 
command  and  control  subject  to  the  specific 
guidance  of  the  CLF. 

(4)  Responsibilities . — Appendix  A 
amplifies  responsibilities  according  to  the 
situation. 

(5)  Reorganization. — As  the  air/ 
ground  combat  situation  changes,  the  FAAD  units 
should  be  reorganized  in  a  manner  to  best  de- 
fend the  AOA. 

130  3.   FAAD  COMMAND  AND  CONTROL 

a.   Marine  Amphibious  Force  (MAF)  Oper- 
ations 

(1)  Command. — FAAD  support  for  MAF 
level  operations  will  be  provided  by  the  FAAD 
battery.   Command  of  the  battery  is  exercised 
through  elements  of  the  MACCS. 

(2)  Control  Afloat. — During  the 
early  phase  of  an  amphibious  operation,  control 
of  air  and  AAW  operations  is  vested  in  the  CATF 
who  exercises  this  responsibility  through  his 
tactical  air  officer.   The  FAAD  battery  command- 
er, or  his  representative,  will  control  FAAD 
units  from  the  supporting  arms  coordination 
center  (SACC) .   Weapons  control  conditions,  air 
defense  warning  conditions,  and  antiair  intel- 
ligence information  will  be  received  from  the 
tactical  air  control  center  element  of  the  SACC. 
FAAD  platoon  commanders  will  displace  ashore 
with  the  supported  units,  maintaining  communi- 
cations with  the  battery  commander,  or  his 
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representative,  on  the  FAAD  weapons  control  (FWC) 
net.   The  battery  executive  officer  will  displace 
the  battery  headquarters  ashore  with  the  landing 
force  fire  supoort  coordination  center  (FSCC) . 
While  control  of  Redeye  operations  is  afloat, 
the  battery  executive  officer  will  function  as 
FAAD  liaison  officer  to  the  FSCC.   In  this 
capacity,  he  will  monitor  the  FWC  net  and  coor- 
dinate FAAD  unit  operations  ashore. 

(3)   Control  Ashore. — When  the  direct 
air  support  centir  (SASC)  become  operational 
ashore,  the  battery  executive  officer  will 
move  to  the  DASC ,  coordinating  FAAD  battery 
activities  through  this  agency.   Control  of 
FAAD  battery  operations  will  continue  to  be 
exerci-sed  from  the  SACC  through  the  CATF '  s  AAW 
system  until  the  tactical  air  command  center 
(TACC)  becomes  operational  ashore  and  control 
of  AAW  operations  is  passed  to  the  CLF.   When 
command  is  passed  ashore,  the  battery  commander 
will  receive  weapons  control  conditions,  air 
warning  conditions,  and  antiair  intelligence 
information  over  the  combat  information/detec- 
tion (CI/D)  net  and  antiaircraft  intelligence 
(AAI)  net. 

b.   Marine  Amphibious  Brigade  (MAB) 
Operations 

(1)  Command . — Support  for  an  MAB 
level  operation  will  be  provided  by  the  FAAD 
platoon.   Command  of  the  platoon  is  exercised 
through  the  MACCS . 

(2)  Control  Afloat. — The  FAAD  pla- 
toon commander  or  his  representative  will  con- 
trol FAAD  units  from  the  SACC.   Weapons  control 
conditions,  air  defense  warning  conditions, 

and  antiair  intelligence  information  will  be 
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received  from  the  SACC.   FAAD  section  leaders 
will  displace  ashore  with  the  FSCC's  of  the 
supported  units  remaining  communications  with 
the  platoon  commander  or  his  representative  in 
the  SACC  over  the  FWC  net.   Normally,  the  pla- 
toon sergeant  will  displace  ashore  with  the 
landing  force  FSCC.   Functioning  as  the  FAAD 
liaison  to  the  FSCC,  he  will  monitor  the  FWC 
net  and  coordinate  FAAD  unit  operations  ashore. 

(3)   Control  Ashore. — When  control  of 
AAW  is  passed  ashore  to  the  CLF,  the  FAAD  unit 
headquarters  should  be  located  in  that  MACCS 
agency  which  can  best  provide  rapid  early 
warning  information  and  weapons  control  con- 
ditions.  Selection  of  the  agency  which  can 
best  provide  that  information  must  be  based  on 
the  tactical  situation.   Prime  considerations 
are  the  availability  of  satisfactory  communi- 
cations, command,  and  control  information  from 
the  TACC  and  the  friendly  air  picture.   Facil- 
ities will  differ  depending  upon  the  tactical 
situation  and  the  size  of  the  operation  (MAF, 
MAB,  MAU) .   It  is  crucial  that  the  FAAD  head- 
quarters maintain  an  awareness  of  the  total 
AAW  situation.   When  command  is  passed  ashore, 
the  battery  commander  will  receive  weapon  con- 
trol conditions,  air  warning  conditions,  and 
antiair  intelligence  information  over  the 
combat  information/detection  (CI/D)  net  and 
antiaircraft  intelligence  (AAI)  net. 

c.   Marine  Amphibious  Unit  (MAU)  Opera- 
tions 

(1)   Command. — Support  for  an  MAU 
level  operation  will  be  provided  by  FAAD  sec- 
tion(s).   Command  of  the  section(s)  is  exercised 
through  the  MACCS  if  available. 
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(2)  Control  Afloat. — The  OIC/NCOIC 
of  the  FAAD  section (s)  will  control  the  sec- 
tion (s)  from  the  SACC.   The  assistant  OIC/NCOIC 

(section  leader)  will  displace  ashore  with  the 
landing  force  FSCC  maintaining  communications 
with  the  FAAD  OIC/NCOIC  in  the  SACC  over  the 
FWC  net.  The  assistant  OIC/NCOIC  acts  as  FAAD 
liaison  officer  to  the  FSCC  and  relays  weapons 
control  conditions,  air  defense  warning  condi- 
tions, and  antiair  intelligence  information  to 
the  FAAD  teams  ashore  over  the  FAAD  team  control 

(FTC)  net. 

(3)  Control  Ashore. — Normally  for 
operations  at  the  MAU  level,  control  of  air  and 
AAW  operations  in  the  AOA  remains  with  the  CATF. 
If  control  of  AAW  operations  is  passed  to  the 
CLF,  control  of  FAAD  weapons  will  be  exercised 
through  the  appropriate  MACCS  agency  (TAOC  or 
DASC) . 

1304.   WEAPONS  CONTROL  AND  COORDINATION 

a.   General. — The  MACCS  has  the  assets 
and  the  flexibility  to  coordinate  and  choose 
AAW  weapons  as  the  situation  dictates.   Air 
defense  warnings  and  weapons  control  conditions 
are  established  by  the  CATF/CLF  and  disseminated 
over  the  MACCS  communication  nets.   Local  situ- 
ations may  allow  subordinate  unit  commanders  to 
impose  restrictive  weapons  control  conditions. 

(1)   FAAD  Coordination. — The  FAAD 
teams  and  command  elements  of  the  FAAD  battery 
require  considerable  coordination  for  effective 
employment.   The  FAAD  commander  maintains  cur- 
rent position  and  status  information  on  all 
teams  and  disseminates  weapons  control  condi- 
tions.  The  FAAD  commander  must  be  kept  informed 
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of  location  and  composition  of  detected  or  pend- 
ing raids,  engagements  results,  local  air  de- 
fense alert  conditions,  the  status  and  location 
of  "safe  flight  corridors,"  and  the  firing  capa- 
bilities of  LAAM  battalion  fire  units.   The  FAAD 
commander  provides  information  on  friendly  and 
hostile  aircraft  activity  and  engagement  results 
to  appropriate  MACCS  agencies. 

(2)   Fire  Direction. — Fire  direction 
of  FAAD  units  includes  target  assignment  and  its 
relationship  to  zones  of  fire.   The  fire  direc- 
tion is  the  responsibility  of  the  TAOC  exercised 
through  the  FAAD  commander  for  the  FAAD  teams . 
Firing  coordination  among  LAAM  and  FAAD  units 
is  essential.   The  TAOC  considers  zones  of  fire, 
early  warning,  and  target  assignment  when  coor- 
dinating the  fire  of  LAAM  and  FAAD  units.   For 
a  detailed  discussion  of  fire  direction  coordi- 
nation for  all  AAW  assets,  see  FMFM  5-1,  Marine 
Aviation. 

b.  Air  Defense  Warnings. — The  CATF  or 
CLF  evaluates  the  probability  of  air  attacks 
and  issues  air  defense  warnings.   The  warnings 
are  promulgated  by  the  SACC  or  TACC.   Air  de- 
fense warnings  are  defined  as  follows: 

(1)  RED:   Attack  is  imminent  or  in 
progress . 

(2)  YELLOW:   Attack  is  probable. 

(3)  WHITE:   Attack  is  not  probable. 

c.  Weapons  Control  Conditions 

(1)   Weapons  Free. — This  command 
means  fire  may  be  opened  on  all  aircraft,  except 
helicopters,  not  recognized  as  friendly.   FAAD 
gunners  may  engage  high  speed  aircraft  not 
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positively  identified  as  friendly.   Engagement 
of  helicopters  requires  positive  identification. 

(2)  Weapons  Tight. --The  command 
means  do  not  open  fire,  or  to  cease  firing  on 
any  aircraft  (or  on  bogey  specified,  or  in  sec- 
tion indicated)  unless  target (s)  known  to  be 
hostile.   FAAD  gunners  may  engage  any  aircraft 
positively  identified  as  hostile. 

(3)  Hold  Fire. — This  command  means 

do  not  open  fire  or  to  cease  firing  on  raid/track 
designated.  FAAD  gunners  do  not  fire  unless 
directly  under  attack  by  aircraft. 

(4)  Resume  Fire. — This  command  is 
given  to  terminate  the  "hold  fire"  restriction. 

(5)  Cease  Fire. --This  command  is 
normally  given  to  air  defense  artillery  units 
to  refrain  from  firing  on,  but  to  continue  to 
track  visually,  an  airborne  object. 

(6)  Cease  Engagement. — This  is  an 
order  for  weapons  to  disengage  a  particular 
target  or  targets  and  prepare  to  engage  another 
target.   The  order  terminates  engagement  on 

a  particular  target. 

d.   Detection/Identification  of  Aircraft. 
— Coordinated  measures  which  help  provide  timely 
identification  include  information  from  visual, 
radar  and  identification  friend  or  foe  (IFF) , 
flight  plans,  air  corridors,  flight  character- 
istics, and  the  actions  of  observed  aircraft. 

(1)   Friendly  Aircraft 

(a)  Recognized  as  a  friendly. 

(b)  Aircraft  in  a  friendly 
corridor  not  committing  a  hostile  act. 

(c)  Designated  by  control 

agency. 

(d)  Unidentified  and  not  com- 
mitting a  hostile  act. 
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(2)   Hostile  Aircraft 

(a)  Recognized  as  an  enemy. 

(b)  Unidentified  and  attacking 
friendly  installations. 

(c)  Unidentified  in  areas  where 
control  agencies  have  specified  all  aircraft 
will  be  engaged. 

e.  Loss  of  Communications. --In  the  event 
of  loss  of  communications,  FAAD  units  are  to  go 
to  "weapons  tight"  condition.   If  the  previous 
condition  was  "weapons  free,"  the  "weapons  tight" 
condition  is  assumed  immediately.   If  prior  to 
communication  loss,  the  weapon  was  in  "hold  fire" 
status,  FAAD  units  will  maintain  "hold  fire"  for 
a  period  of  10  minutes  and  then  assume  "weapons 
tight."   Loss  of  communication  procedures  should 
be  instituted  if  'the  FWC  and/or  FTC  communica- 
tion nets  are  down. 

f .  Authority  to  Change  Control  Con- 
ditions.— Authority  to  change  the  FAAD  weapons 
control  conditions  is  vested  in  the  commander 
landing  force  and  is  normally  exercised  by  the 
tactical  air  commander  through  the  TACC .   In 
independent  operations,  this  authority  is  vested 
in  the  senior  organizational  commander.   It  is 
anticipated  that  the  normal  weapons  control  con- 
dition will  be  "weapons  tight"  and  that  changes 
will  be  infrequent.   It  is  possible  that  the 
tactical  situation  may  require  a  momentary 
change  in  the  weapons  control  condition  status 
within  a  local  commander's  area.   The  following 
criteria  will  apply: 

(1)  Area  Control  Agency. — In  either 
a  "weapons  free"  or  "weapons  tight"  status,  the 
approximate  MACCS  control  agency  may  direct 
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"hold  fire"  when  appropriate  or  may  direct  en- 
gagement of  targets. 

(2)   Local  Tactical  Commander. — 
Organizational  commanders  to  which  FAAD  teams 
are  attached  may,  when  the  tactical  situation 
requires,  set  weapons  control  conditions  for 
their  local  area  which  imposes  additional  re- 
straints on  the  FAAD  gunner. 

130  5.   STANDING  OPERATING  PROCEDURES  (SOP'S) 

sop's  will  cover,  but  not  be  limited  to, 
the  following: 

a.  An  operational  log  should  be  main- 
tained by  each  FAAD  detachment  from  the  section 
to  battery  level.   This  log  will  contain  a 
chronological  record  of  events  pertaining  to 
the  unit's  operation. 

b.  Action  reports  should  be  submitted 
as  directed  via  the  FAAD  unit  chain  of  command. 
These  reports  will  cover  a  specified  period  of 
time  and  be  consolidated  at  each  echelon  and 
forwarded  to  the  next  higher  command  to  arrive 
at  a  time  to  be  designated  in  the  operation 
order.   Typical  information  would  include  enemy 
sightings,  engagements,  helicopters,  and  kills. 

130  6.   COMMUNICATIONS 

The  destructive  capabilities  of  the 
lightweight  air  defense  weapon  system  employed 
by  the  FAAD  battery  combined  with  the  predicted 
density  of  friendly  aircraft  overflying  the  AOA 
dictate  that  absolute  control  be  exercised  over 
the  use  of  FAAD  weapons.   Due  to  the  wide  dis- 
persion and  mobility  of  FAAD  battery  elements 
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throughout  the  AOA,  radio  is  the  primary  means 
of  satisfying  these  control  requirements.   Wire 
should  be  used  in  a  static  situation.   The  com- 
munications of  the  FAAD  battery  in  the  MACCS  are 
shown  in  figure  7 . 

a.   Responsibility . --The  FAAD  battery 
commander  is  responsible  for  battery  communica- 
tions.  He  will  ensure  that: 


TO  EXTERNAL  SYSTEMS 


TO  ADJACENT^  -» 
TAOC  C 


Normal 
"^"•As  appropriate 


Figure  7. — Communications  of  the  FAAD 

Battery  in  the  Marine  Air  Command 

and  Control  System. 
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(1)  The  establishment,  maintenance, 
control,  coordination,  and  employment  of  com- 
munications is  in  accordance  with  current  doc- 
trine and  applicable  directives  issued  by 
higher  authority  by  preparing  and  promulgating 
specific  methods  and  procedures. 

(2)  All  personnel  required  to  oper- 
ate telecommunication  equipment  are  qualified 
by  establishing  an  organized  training  program. 

(3)  Alternate  communication  means, 
as  available  and  required,  are  used  for  effec- 
tive communication  support  of  battery  operations. 

b.  FAAD  Battery  Communication  System. — 
In  order  for  air  defense  warnings,  weapon  con- 
trol conditions,  and  pertinent  information  con- 
cerning friendly,  enemy,  or  unknown  aircraft  as 
well  as  necessary  FAAD  battery  command  informa- 
tion to  be  exchanged,  the  following  communica- 
tion nets  may  be  required: 

(1)  FAAD  Weapon  Control  (FWC)  Net 
(HF) . — The  FWC  net  is  established  by  the  senior 
FAAD  representative  in  the  SACC  or  the  appropri- 
ate MACCS  agency.   Multiple  nets  may  be  required. 
This  net  provides  subordinate  units  with  current 
air  defense  warnings,  weapons  control  conditions, 
and  pertinent  information  concerning  friendly, 
enemy,  or  unidentified  aircraft.   The  following 
stations  are  on  this  net: 

(a)  FAAD  battery'  commander 
(SACC/appropriate  MACCS  agency) . 

(b)  FAAD  platoon  commander (s) 
(regimental  FSCC  or  appropriate  MACCS  agency) . 

(c)  FAAD  section  leaders  (bat- 
talion FSCC) . 

(2)  FAAD  Team  Control  (FTC)  Net  (VHF) . 
— The  FTC  net  is  established  by  the  section  leader 
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normally  located  in  the  FSCC  of  the  supported  unit. 
Multiple  nets  may  be  required.   This  net  is  used  by 
the  section  leader  to  control  FAAD  teams  and  relay 
air  defense  warnings,  weapons  control  conditions, 
and  pertinent  information  concerning  friendly, 
enemy,  or  unidentified  aircraft.   The  following 
stations  are  on  this  net: 

(a)  FAAD  sectioft  leaders  (bat- 
talion FSCC)  . 

(b)  FAAD  teams. 

(3)   Activation. — These  communication 
nets  would  be  activated  when  FAAD  teams  are  de- 
ployed in  support  of  infantry  units.   FAAD  teams 
assigned  to  support  other  units  have  similar 
requirements.   In  each  employment,  specific  co- 
ordination will  be  effected  to  ensure  communi- 
cation requirements  are  satisfied  and  any  unique 
problems  of  FAAD  support  in  that  given  environ- 
ment are  considered.   Careful  communication 
planning  and  detailed  coordination  are  pre- 
requisites to  effective  control. 

c.   Alternate  Communication  Means. — In 
the  case  of  loss  of  communications,  FAAD  unit 
leaders  and  FAAD  teams  should  attempt  to 
utilize  FSCC  communication  nets.   The  FSCC  con- 
trols communication  nets  for  coordination  of  all 
supporting  arms.   Landing  force  representatives 
in  the  SACC  (air,  naval  gunfire,  and  artillery) 
have  established  nets  with  the  FSCC  for  control 
of  supporting  arms  that  parallel  the  FWC  net. 
The  air  liaison  officer  in  the  FSCC  is  in  con- 
tact with  the  DASC  when  it  is  established  ashore. 
Redeye  unit  leaders  in  the  FSCC  could  establish 
communications  with  Redeye  teams  supporting  com- 
pany and/or  battery  level  units  on  such  nets  as 
the  TACP  local,  shore  fire  control  party  (SFCP) 
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local,  and  artillery  conduct  of  fire  communica- 
tion nets  utilized  by  the  FAC  and  NGF  spot  teams. 

d.  Supplemental  Communications 

(1)  The  manner  in  which  elements  of 
the  FAAD  battery  are  employed  may  require  the 
use  of  other  communication  means.   Both  visual 
and  sound  systems  may  be  developed  and  employed 
as  necessary.   They  are  coordinated  and  published 
in  applicable  communication  standing  operating 
procedures/annexes  to  operation  plans  prior  to 
use. 

(2)  If  other  communication  means 
are  not  available  or  operating,  the  arm-and-hand 
signals  shown  in  figure  8  may  be  used. 

e.  FAAD  Additional  Duty  Teams. — These 
teams  have  control  requirements  similar  to  FAAD 
battery  teams.   They  are  always  employed  within 
the  parent  LAAM  battalion  and  are  controlled 
through  the  antiair  operation  center  (AAOC) . 
This  is  accomplished  by  using  existing  communi- 
cation nets  to  the  AAOC  and  the  battery  control 
central  (BCC)  in  the  missile  batteries  and  by 
wire  from  the  BCC  to  the  associated  FAAD  team. 
The  FAAD  team  from  the  headquarters  and  service 
battery  should  be  linked  directly  with  the  AAOC 
by  wire. 

f.  Communications  Security. — Communica- 
tions security  (COMSEC)  results  from  all 
measures  designed  to  deny  unauthorized  persons 
information  which  might  be  derived  from  the 
possession  and  study  of  communications.   COMSEC 
includes  physical,  cryptographic,  and  transmis- 
sion security.   Maximiim  use  will  be  made  of 
COMSEC  capabilities  and  assets. 
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PREPARE  FOR  ACTION 


COMMENCE  FIRING 


CEASE    FIRE 


OUT    OF    ACTION 


Figure    8. 


— Arm-and-Hand  Signals  Used 
With  FAAD  Teams. 
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(1)  Physical  Security. — Physical 
security  is  that  part  of  COMSEC  concerned  with 
all  physical  measures  necessary  to  prevent  un- 
authorized access  to  equipment,  information,  and 
documents,  and  to  safeguard  them  against  espio- 
nage, sabotage,  loss,  damage,  and  theft. 

(2)  Crypto  Security. — Crypto  secur- 
ity is  the  element  of  COMSEC  which  deals  with 
the  provision  of  technically  sound  cryptographic 
systems  and  the  proper  use  of  authorized  codes 
and  cipher  devices. 

(3)  Transmission  Security 

(a)  Transmission  security  is 
that  component  of  COMSEC  which  includes  all 
measures  designed  to  protect  transmissions  from 
unauthorized  interception  and  exploitation. 

(b)  Strict  circuit  discipline 
and  adherence  to  authorized  procedures  are  the 
primary  means  which  provide  transmission  secur- 
ity over  radio  circuts.   All  personnel  who  oper- 
ate radios  must  be  trained  to  recognize  and 
avoid  improper  practices  which  endanger  radio 
transmission  security.   This  includes  violation 
of  radio  silence,  unofficial  conversation  be- 
tween operators,  use  of  plain  language  in  place 
of  applicable  prosigns  or  operating  signals, 
and  failure  to  maintain  radio  watches  on  desig- 
nated frequencies  and  at  prescribed  times. 
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Section  IV.   EMPLOYMENT 


1401.   GENERAL 

FAAD  battery  units  are  task  organized 
to  provide  close-in  air  defense  to  the  landing 
force  in  consonance  with  the  overall  AAW  plan. 
Teams  are  located  with  frontline  elements  in 
order  to  provide  their  air  defense.   In  addi- 
tion to  being  employed  to  provide  protection 
for  maneuver  elements,  FAAD  units  are  assigned 
to  protect  vital  areas  when  no  other  ground- 
based  air  defense  means  are  available,  a  situ- 
ation likely  to  exist  in  early  phases  of 
amphibious  operations.   In  offensive  situations, 
the  teams  are  primarily  responsive  to  the 
scheme  of  maneuver  of  the  frontline  unit.   In 
a  defensive  situation,  the  teams  should  com- 
plement each  other  and  fill  gaps  in  the  over- 
all AAW  plan. 

1402.   EMPLOYMENT  CONSIDERATIONS 

a.   FAAD  Planning. — Planning  is  the 
responsibility  of  the  CATF  afloat  and  of  the 
CLF  ashore.   Planning  should  include,  but  not 
be  limited  to,  the  following  factors: 

(1)  The  air  threat,  to  include  air 
delivery  methods  and  tactics. 

(2)  Mission  and  disposition  of  the 
defended  unit (s) /installation (s)  and  command- 
er's guidance. 

(3)  Elements  or  installations  to 

be  defended  in  order  of  priority. 
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(4)  The  ground  threat. 

(5)  FAAD  capabilities  and  limita- 
tions. 

(6)  Availability  of  firing  and 
alternate  firing  positions. 

(7)  Command  and  control  criteria. 

(8)  Location  and  coverage  of  other 
air  defense  means. 

(9)  Disposition/control  procedures 
while  embarked. 

b.  Intelligence  Briefings. — Intelli- 
gence briefings  covering  disposition  of 
friendly  and  enemy  forces,  the  enemy  air 
threat,  likely  avenues  of  approach  to  the  AOA 
for  fixed  and  rotary  wing  aircraft,  enemy 
tactical  air  doctrine,  general  terrain,  and 
weather  will  enhance  the  FAAD  team's  ability 
to  perform  its  mission.   This  information 
should  be  provided  to  the  FAAD  unit  commander 
prior  to  any  tactical  operation  and  updated 
regularly  over  the  appropriate  FAAD  or  alter- 
nate net. 

c.  Offensive  Operations. — During  of- 
fensive operations,  FAAD  units  are  most  fre- 
quently employed  in  direct  support  of  the 
maneuver  and  reserve  tactical  elements  or 
headquarters  and"  support  areas.   When  in 
support  of  the  maneuver  elements,  FAAD  units 
must  maintain  mobility  to  allow  for  repeated 
displacement  to  sites  best  suited  for  AAW 
support. 

(1)   Preparation  for  the  Attack. — 
Map  and  ground  reconnaissance  should  be  made 
with  particular  attention  given  to  selection 
of  firing  positions  and  low  level  aircraft 
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approach  corridors  along  the  planned  route  of 
advance.   Radio  frequencies  must  be  known  by 
all  unit  members  and  keying  material  for  secure 
voice  equipment  must  be  on  hand.   Procedures 
must  be  established  for  resupply  of  FAAD  weap- 
ons. 

(2)   Motor  Convoys. — In  a  column, 
FAAD  units  should  be  placed  both  at  the  front 
and  the  rear  of  the  column,  with  prime  cqn- 
sideration  given  to  early  and  continuous  en- 
gagement Of  the  air  threat  along  the  axis  of 
the  column's  movement.   FAAD  unit  members  must 
have  their  weapons  unpacked  and  ready  to  fire. 
They  must  be  prepared  to  dismount,  assume  the 
best  available  firing  positions,  and  engage 
the  air  threat  on  short  notice  without  vio- 
lating safety  criteria.   The  commander  may 
choose  to  place  units  at  critical  points  along 
the  route  of  the  column  to  ensure  the  necessary 
observation  and  coverage.   Locations  such  as 
bridges,  defiles,  and  passes,  where  an  air 
attack  could  halt  the  entire  column,  are 
considered  critical  points. 

(3)   Dismounted  Operations. — The 
FAAD  unit  normally  dismounts  to  defend  maneuver 
elements  in  difficult  terrain  and  in  the 
assault.   The  two  team  members  are  most  ef- 
fective operating  as  a  team.   The  basic  load 
for  the  FAAD  team  consists  of  four  weapons  m 
monopaks,  a  secure  voice  radio,  and  the  nor- 
mal T/0  weapon  and  pack.   The  supported  unxt 
must  be  prepared  to  provide  security  for  FAAD 
equipment  left  in  the  rear  and  to  assist  xn 
carrying  the  team's  basic  load  of  FAAD  weapons. 
Without  assistance,  the  FAAD  team  is  limited 
to  two  weapons  as  the  weight  of  the  FAAD  team's 
load  places  physical  limitations  on  their  range 
and  mobility  during  dismounted  operations. 
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The  unit  should  cover  the  final  assault  from 
preselected  positions  offering  the  best  chance 
for  FAAD  defense  and  survivability. 

d.  Defensive  Operations. — Defensive 
operations  usually  allow  a  greater  degree  of 
control  and  coordination  of  FAAD  support  and 
the  selection  of  optimum  firing  positions. 
The  FAAD  unit  will  normally  occupy  prominent 
terrain  overlooking  the  supported  unit's 
defensive  position  and  should  be  retracted  at 
night  if  its  position  is  outside  the  supported 
unit's  perimeter. 

(1)  Mutually  Supporting  Fires. — 
Mutually  supporting  fires  are  desirable  and 
enhance  the  probability  of  a  kill.   Quite 
frequently,  mutual  support  will  not  be 
achieved  due  to  the  disposition  of  the  sup- 
ported unit  and  terrain  features.   FAAD  units 
must  be  positioned  to  provide  mutual  support 
to  the  maximum  extent  possible,  but  not  at 
the  expense  of  the  tactical  disposition  of 
units  or  the  site  selection  criteria  covered 
above . 

(2)  Integration  into  the  AAW  Plan. 
— During  a  static  situation,  the  FAAD  unit 
may  be  assigned  to  a  gap  filler  role  and 
specific  firing  sites  by  the  CLF.   The  FAAD 
unit  should  continue  to  draw  normal  logistic 
support  from  the  supported  unit. 

e.  Tactical  Firing  Site  Selection. — 
FAAD  unit  firing  positions  must  be  the  best 
available  sites  for  the  accomplishment  of  the 
mission.   Since  the  FAAD  weapon's  backblast 

is  easily  identifiable,  other  available  firing 
positions  should  be  designated  as  alternate 
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positions  to  allow  rapid  displacement  after 
firing.   The  location  of  firing  positions 
should  be  coordinated  by  the  senior  FAAD  com- 
mander with  the  air  defense  control  agency 
and  the  local  tactical  commander.   The  initial 
selection  of  firing  positions  will  be  by  map 
reconnaissance  followed  by  ground/aerial 
reconnaissance  when  time,  transportation,  and 
the  tactical  situation  permit. 

(1)  Observation. — FAAD  units  use 
visual  means  for  detection  and  recognition  of 
targets.   Surveillance  is  maintained  in  all 
directions  with  emphasis  on  the  most  likely 
direction  of  attack.   FAAD  positions  should 
be  selected  to  allow  detection  of  low-flying 
aircraft  at  ranges  consistent  with  the  opti- 
mum capability  of  the  weapon.   One  team  member 
continuously  performs  surveillance  of  the 
surrounding  air  space,  alternating  with  the 
other  member  as  required.   They  may  be  sepa- 
rated by  short  distances  where  observation  is 
limited. 

(2)  Fields  of  Fire. — The  gunner 
must  have  good  fields  of  fire  along  the  most 
probable  routes  of  approach  of  hostile  air- 
craft.  The  FAAD  unit  leader  selects  a  firing 
position  which  minimizes  the  effect  of  vege- 
tation and  terrain  mask,  allows  engagement 

of  low-flying  aircraft  at  the  optimum  ranges 
of  the  weapon,  and  minimizes  direct  or  reflec- 
tive effects  of  the  sun. 

(3)  Accessibility. — Although  not 
a  primary  consideration,  the  FAAD  firing  site 
should  be  readily  accessible  by  the  unit's 
organic  vehicle  to  maintain  mobility  and 
facilitate  supply. 

(4)  Cover  and  Concealment . — In 
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selecting  firing  positions,  consideration  must 
be  given  to  cover  and  concealment.   The  posi- 
tion should  provide  natural  cover  which  en- 
hances the  ability  to  camouflage  the  position. 
If  natural  cover  is  not  available,  foxholes  or 
bunkers  should  be  prepared  to  provide  protec- 
tion from  enemy  fire.   In  camouflaging  the 
position,  consideration  should  be  given  to 
visibility  from  the  air  as  well  as  from  enemy 
ground  observation. 

(5)   Safety. — Missile  backblast 
requires  that  the  FAAD  weapon  be  fired  from  an 
open  position  and  that  gunner  positions  should 
be  clear  of  excessive  dry  brush,  tall  grass, 
or  other  materials  which  might  ignite  when 
the  weapon  is  fired.   A  circular  zone  around 
the  firing  position  should  be  kept  clear  to 
permit  the  team  to  fire  in  all  directions. 

140  3.   LEVEL  OF  EMPLOYMENT 

MAF,  MAB,  and  MAU  operations  are  nor- 
mally supported  by  FAAD  batteries,  FAAD 
platoons  and  FAAD  sections  respectively.   How- 
ever, the  degree  of  FAAD  support  assigned  to 
the  landing  force  must  be  assessed  during  the 
planning  phase  based  on  the  planning  and 
operational  considerations  discussed  in  this 
section.   In  addition  to  being  tasked  with 
protection  of  ground  combat  elements,  FAAD 
units  may  be  assigned  to  command,  combat  sup- 
port, or  service  support  elements  to  provide 
protection  to  vital  areas,  such  as  command 
posts,  logistic  support  areas,  communication 
installations,  and  air  facilities. 
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1404.  NIGHT  EMPLOYMENT 

The  Redeye  weapon  has  a  night  tracking 
and  kill  capability  which  is  equal  to  or  su- 
perior to  that  in  daytime.   However,  the ^ total 
weapon  system  is  dependent  on  the  gunner's 
visual  aircraft  identification,  target  acqui- 
sition and  IR  lock,  and  range  estimation.   As 
a  result,  the  FAAD  weapon  will  not  normally 
be  employed  at  night. 

1405.  TRAINING 

a.   Identification. — Protection  of 
friendly  aircraft  requires  that  positive 
visual  identification  be  made  prior  to  FAAD 
engagement.   Identification  training  must 
include: 

(1)  A  vigorous  aircraft  recogni- 
tion program  (initial  and  continuing) . 

(2)  Frequent  exercises  (both 
integrated  Mablex/Maulex  and  local  tracking 

drills) . 

(3)  Implementation  of  early  warn- 
ing via  MACCS. 

(4)  Recognition  of  friendly/hostile 

aircraft  action. 

(5)  Exercise  of  weapons  control 
conditions . 

(6)  Use  of  friendly  aircraft  flight 
information  (DASC  and  TAOC) . 

(7)  Use  of  friendly  aircraft  cor- 
ridors . 

b.   Weapon  Handling  and  Firing 

(1)   General. — The  FAAD  gunner  must 
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be  proficient  in  handling  his  weapon,  utilizing 
it  to  engage  an  aircraft,  and  firing  procedures. 
A  training  program  can  be  conducted  in  a  class- 
room which  will  enable  gunners  to: 

(a)  Receive,  inspect,  trans- 
port, and  protect  the  weapon. 

(b)  Perform  preventive  main- 
tenance. 

(c)  Prepare  the  weapon  for 
firing. 

(d)  Conduct  a  successful 
engagement. 

(2)  Tracking  Drills. — Tracking 
drills  should  be  conducted  regularly  on  the 
initiative  of  the  platoon  commander.   Site(s) 
should  be  identified  which  present  realistic 
flight  profiles  in  terms  of  ordnance  delivery 
techniques.   The  tracking  head  trainer  and 
the  Redeye  launch  simulator  (RELS)  should  be 
used  to  enhance  sequence  of  engagement  train- 
ing. 

(3)  Annual  Requalif ication.--It  is 
essential  that  the  FAAD  platoon  commander 
monitor  the  requalif ication  of  assigned  gun- 
ners and  plan  firing  exercises  to  maintain 
qualifications  in  accordance  with  current 
directives. 

c.   Tactical  Employment  and  Control. — 
A  comprehensive  knowledge  of  tactical  employ- 
ment, field  operations,  and  control  procedures 
must  be  learned  by  the  FAAD  gunner.   This 
knowledge  encompasses: 

(1)  Principles  and  functioning  of 
the  weapon. 

(2)  Capabilities  and  limitations. 

(3)  Safety  precautions. 
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(4)  Aircraft  recognition  of  U.S., 
Allied,  and  enemy  aircraft.  •  ^-  ^ 

(5)  IR  signature  characteristics 

for  typical  aircraft. 

(6)  Rules  of  engagement. 

(7)  Weapons  control  conditions. 

(8)  Air  defense  warnings. 

(9)  FAAD  communication  system 

procedures.  ^   ,   •   „e. 

(10)  Surveillance  techniques. 

(11)  Firing  doctrine. 

(12)  Map  reading  and  principles  ot 

site  selection. 

(13)  Assigned  communication  equip- 
ment and  communication  security. 

(14)  Methods  of  weapon  destruction. 

(15)  Required  reports. 

d.   Physical  Conditioning . —In  dis- 
mounted  operations,  FAAU  units  are  required  to 
deploy  with  FAAD  weapons,  radios,  normal  i/u 
weapons,  and  field  pack   A  vigorous  physical 
conditioning  program  will  ensure  that  FAAD 
teams  are  capable  of  performing  effectively 
in  this  role. 

e   Evaluation . —Formal  testing,  using 
procedures  established  at  the  battery  level, 
should  be  accomplished  periodically  in  air- 
craft identification,  using  the  Ground  Observer 
Aerial  Recognition  (GOAR)  kit  and  other  tram 
inq  devices.   Additionally,  handling  and  firing 
procedures  should  be  evaluated  i"/ J°^^^^^"'^''" 
ner.   The  overall  effectiveness  of  the  FAAD 
training  program  is  best  evaluated  by  Parti- 
cipation in  integrated  field  exercises  under 
the  observation  of  qualified  umpires.   Appendix 
C  is  a  sample  umpire's  checklist. 
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140$.   SECURITY  CONSIDERATIONS 

Adequate  security  for  the  FAAD  unit  is 
important  to  prevent  compromise  and  hostile 
use  of  the  weapon.   While  selection  of  posi- 
tions for  the  FAAD  unit  is  the  responsibility 
of  the  FAAD  unit  leader,  local  security  for  the 
FAAD  unit  is  the  responsibility  of  the  com- 
mander of  the  supported  unit  and  should  not 
detract  from  the  supported  unit's  mission. 
Accordingly,  FAAD  unit  leaders  must  coordinate 
with  the  supported  unit  commander  in  selecting 
firing  positions  and  evaluating  enemy  capa- 
bilities for  attack.   If  enemy  ground  attack 
is  expected,  the  positions  should  be  located 
well  within  the  perimeter  of  the  supported 
unit. 

140  7.   FAAD  ANTIAIR  WARFARE  PLANNING 

Antiair  warfare  is  defined  as  operations 
conducted  against  aircraft  and/or  missiles, 
their  supporting  forces,  and  operating  bases. 
Antiair  warfare  comprises  all  measures,  both 
active  and  passive,  employed  in  achieving  and 
maintaining  air  superiority.   Since  antiair  war- 
fare is  an  integral  part  of  the  overall  amphib- 
ious operation,  planning  and  execution  of  this 
effort  is  closely  coordinated  with  all  other 
operations  in  the  objective  area.   It  is  possi- 
ble that  the  FAAD  detachment  might  be  the  only 
antiair  warfare  system  employed  in  an  operation, 
but  it  is  more  likely  that  the  Redeye  weapon 
will  be  just  one  part  of  the  antiair  warfare 
commitment.   In  either  case,  the  concept  of 
operations  for  antiair  warfare  (to  include  FAAD 
unit  operations)  will  normally  be  expressed  in 
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the  antiair  warfare  annex  to  the  operation  order. 
Its  JSrmat  generally  follows  the  standard  fxve- 
paragraph  form  (see  FMFM  3-1,  Command  and  Staff 
Action) • 
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Section  V.   ADMINISTRATION  AND  LOGISTICS 


1501.  ADMINISTRATION 

a.  Garrison. — In  garrison,  the  FAAD 
unit  is  under  the  administrative  and  opera- 
tional control  of  the  MACG.   The  FAAD  unit 
may  be  assigned  to  a  subordinate  unit  of  the 
MACG. 

b.  Direct/General  Support. — When  em- 
ployed in  direct  or  general  support,  adminis- 
trative and  operational  control  of  FAAD  units 
remains  with  the  aviation  combat  element. 

c.  Attachment. — When  attached  to  a 
ground  combat  element,  administrative  and 
operational  control  is  transferred  to  the 
combat  element. 

1502.  LOGISTICS 

a.   General. --The  principles  and  pro- 
cedures of  logistic  support  for  FAAD  units 
are  similar  to  those  of  other  FMF  organiza- 
tions.  The  FAAD  battery  is  capable  of  pro- 
viding most  of  the  normal  support  functions 
such  as  maintenance,  supply,  food  service, 
and  medical.   However,  due  to  the  requirement 
to  deploy  separate  platoons/sections  and  the 
dispersion  of  FAAD  teams  necessary  to  support 
maneuver  elements,  FAAD  units/teams  must  often 
rely  on  the  supported  unit  for  a  major  share 
of  logistic  support. 
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(1)  Authorized  Allowances. — In- 
structions and  guidance  which  will  assist  a 
commander  in  computing  materiel  requirements 
for  the  performance  of  assigned  missions  will 
be  found  in  the  Table  of  Authorized  Materiel 

(TAM) .   Logistic  planning  data  are  included 
for  classes  I  and  III,  as  well  as  guidance 
relative  to  type  3  (Special  Measures  of  Con- 
trol) items  within  classes  II,  IV,  and  VII. 
General  instructions  in  the  TAM  provide  perti- 
nent information  which  includes  applicable 
allowance  publications. 

(2)  Responsibilities  of  Commanding 
Officers.— The  FAAD  unit  Table  of  Equipment 
specifies  authorized  allowances  for  the  FAAD 
unit  and  includes  additional  instructions 
regarding  the  responsibilities  of  the  com- 
manding officer. 

b.   Logistic  Support 
)1^ 


General. — The  FAAD  bat- 
tery has  a  limited  capability  for  organic 
supply.   All  technical  manuals  and  repair 
parts  lists  prepared  by  the  U.S.  Army  will 
be  used  by  the  FAAD  battery.   The  battery 
commander  will  coordinate  the  supply  require- 
ments for  subordinate  elements.   Platoons 
and  sections  deployed  separately  must  rely  on 
supply  support  from  the  unit  to  which  adminis- 
tratively assigned  or  from  the  supported  unit. 

(b)   FAAD  Weapon. — The  basic 
load  of  the  FAAD  team  is  four  weapons.   Resup- 
ply  follows  normal  class  V  procedures  and  is 
the  responsibility  of  the  FAAD  unit  commander. 

(2)   Equipment. — A  technical 
description  of  the  Redeye  system  is  contained 
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in  section  VI.   The  major  items  of  equipment, 
other  support  equipment,  and  tools  unique  to 
the  Redeye  weapon  system  are  as  follows: 

(a)  Guided  Missile  System, 
Intercept-Aerial:   M41E2  (Redeye).   One 
Redeye  weapon  and  three  battery/coolant  units 
are  loaded,  transported,  and  stored  in  the 
shipping  and  storage  container  (Monopak) .   Once 
the  weapon  has  been  fired,  the  launcher  will 

be  recovered  if  the  tactical  situation  permits. 
Expended  launcher  tubes  will  be  returned  to 
the  ammunition  supply  point. 

(b)  Test  Set,  Guided  Missile 
System  AN/TSM-82:   Guided  Missile  Test  Set. 

(c)  Training  Set,  Guided 
Missile  System,  M76  (Redeye) . 

(d)  Redeye  Launch  Simulator 
(RELS)  . 

(e)  Guided  Missile,  Inter- 
cept-Aerial Training,  M46A2  (Redeye). 

(f)  Shipping  and  Storage 
Container,  Guided  Missile  System:   M571  (Mono- 
pak) (Redeye) . 

(3)   Maintenance. — The  FAAD  battery 
is  capable  of  organizational  maintenance  for 
assigned  motor  transport  and  communications 
equipment.   Platoons  and  sections  deployed 
separately  must  rely  on  maintenance  support 
from  the  unit  to  which  administratively  as- 
signed.  The  maintenance  plan  for  the  Redeye 
weapon  system  assumes  a  high  degree  of  reli- 
ability for  the  system.   Maintenance  functions 
are  delegated  to  the  lowest  organizational 
level  commensurate  with  tools,  skills,  and 
time  available. 

(a)   Organizational  mainte- 
nance on  the  Redeye  weapon,  the  guided  missile 
test  set,  the  tracking  head  trainer,  the  field 
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handling  trainer,  and  Redeye  launch  simulator 
is  limited  to  replacement  of  parts  which  do  not 
require  tools,  inspection,  cleaning  and  re- 
placement of  batteries,  and  protecting  and 
cleaning  the  exterior  surfaces  of  all  units. 

(b)  Intermediate  maintenance 
is  not  permitted  on  any  weapon,  training  or 

test  unit. 

(c)  Depot  maintenance  on  the 
Redeye  weapon  will  be  performed  at  designated 
U.S.  Army  Depots.   It  will  be  performed  on  the 
guided  missile  test  set  and  tracking  head 
trainer  at  the  calibration  facility  of  the 
Marine  Corps  Supply  Centers.   Depot  maintenance 
on  the  Redeye  launch  simulator  will  be  per- 
formed as  directed  by  Headquarters  Marine  Corps, 
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CHAPTER  2 

WEAPON  SYSTEM 

Section  I.   DESCRIPTION 


2101.   GENERAL 

The  Redeye  missile  is  an  infrared  seek- 
ing, passive  homing  missile.   The  missile 
responds  to  radiation  in  the  infrared  frequency 
spectrum  and  uses  this  radiation  to  guide  it- 
self to  the  target. 

a.  Nature  of  Infrared  Radiation  (IR) . — 
Infrared  radiation  is  radiation  of  electromag- 
netic  energy  in  the  frequency  spectrum  begin- 
ning just  above  that  of  red  visible  light.   All 
substances  in  nature  radiate  infrared  energy. 
The  amount  and  character  of  IR  radiation  de- 
pends on  the  temperature  of  the  substance.   IR 
energy  has  properties  similar  to  light  energy, 
traveling  in  a  straight  line  and  at  the  same 
speed  as  light  (approximately  186,000  miles 
per  second) . 

b.  Redeye  Infrared  Seeker. — The  Redeye 
seeker  acquires  the  IR  energy  emitted  by  a 
target  and  signals  the  gunner  by  an  audible 
signal  produced  by  the  weapon,  tracking  head 
trainer,  and  RELS.   The  seeker  is  designed 

to  detect  IR  radiation  in  the  frequency  spec- 
trum emitted  by  hot  metal  parts  associated 
with  aircraft  exhaust  and  tailpipes.   The  IR 
detector  is  made  more  sensitive  to  target 
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energy  as  it  is  cooled  by  the  gas  from  the 
battery/coolant  unit  (BCU) .   The  Redeye  seeker 
is  capable  of  detecting  target  IR  radiation 
and  producing  the  acquisition  signal  within 
3  to  5  seconds  after  activation. 

2102.   WEAPON  COMPONENTS 

The  Redeye  weapon  consists  of  three 
major  elements:   the  missile,  launcher,  and 
battery/coolant  unit.   The  total  weight  of 
the  weapon  is  approximately  29  pounds.   The 
launcher  (see  fig.  9)  contains  the  means  for 
assisting  the  gunner  in  acquiring  the  target, 
prelaunch  conditioning,  and  firing  the  missile. 
The  BCU  (see  fig.  10)  provides  the  electrical 
power  required  to  prepare  the  weapon  for 
firing,  and  the  coolant  required  to  prepare 
the  missile  seeker  for  target  acquisition  and 
tracking.   The  missile  (see  fig.  11)  is  sealed 
within  the  launcher  to  provide  protection 
during  transportation  and  against  climatic 
conditions.   A  shoulder  sling  is  attached  to 
the  launcher  for  carrying  the  Redeye  when  it 
is  not  enclosed  in  the  storage  container. 
Figure  12  shows  the  Redeye  in  the  firing 
position.   The  remaining  elements  of  the  sys- 
tem are  a  shipping  and  storage  container,  a 
test  set,  and  three  training  devices — an  in- 
tercept-aerial trainer,  a  field  handling 
trainer,  and  a  Redeye  Launch  Simulator  (RELS) . 
(See  fig.  13.)   Figure  14  illustrates  the 
Redeye  Guided  Missile  System  Data. 

a.   Launcher. — The  launcher  (see  fig.  9) 
consists  of  three  main  sections:   launch  tube, 
gripstock,  and  sight  assembly.   The  launcher 
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Figure  11. — Redeye  Missile. 


Figure  12. — Redeye  in  the  Firing  Position. 
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provides  the  gunner  with  a  means  of  transport- 
ing, aiming,  and  firing  the  missile.   The  elec- 
trical connection  between  launcher  and  missile 
is  made  through  a  connector  assembly  (umbili- 
cal) which  is  retracted  just  prior  to  missile 
launch. 

(1)  Launch  Tube. --The  launch  tube 
contains  the  missile  and  is  the  main  support 
for  all  other  parts  of  the  launcher.   The 
forward  end  of  the  tube  contains  electrical 
coils  which  provide  for  seeker  gyro  spin  to 
the  prelaunch  spin  rate.   The  front  and  rear 
ends  of  the  launcher  tube  are  sealed  with 
frangible  discs.   These  discs  seal  the  missile 
within  the  low  humidity  environment  maintained 
in  the  launch  tube;  the  front  disc  being  a 
filter,  transparent  to  the  infrared  radiation 
required  to  allow  the  missile  to  acquire  the 
IR  source  while  sealed  within  the  launch  tube. 
The  front  disc  is  broken  upon  missile  ejection, 
and  the  rear  disc  is  blown  away  by  "eject" 
motor  blast. 

(2)  Gripstock. — The  launcher  grip- 
stock  assembly  is  attached  to  the  lower  forward 
end  of  the  launch  tube.   It  contains  controls, 
electronic  modules,  BCU  receptacle,  and  coolant 
tubing  necessary  to  condition  and  launch  the 
missile.   The  coolant  tubes  to  the  missile 
shear  upon  missile  ejection.   The  pistol  grip, 
near  the  center  of  balance  of  the  weapon,  is 
the  natural  right-hand  point.   Located  forward 
of  the  grip  is  the  BCU  receptacle  which  has  a 
receptacle  cap  installed  during  storage  and 
transportation  of  the  weapon.   The  controls 
included  with  the  gripstock  consist  of  the 
safety  and  actuator  device,  uncaging  switch, 
and  the  firing  trigger. 
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(a)  Safety  and  Actuator  Device. 
— The  safety  and  actuator  device  is  a  manually 
operated  mechanism  which,  when  activated,  pro- 
vides the  necessary  electrical  pulse  required 
to  energize  the  BCU. 

(b)  Uncaging  Switch/Bar. — The 
uncaging  switch/bar  is  a  manually  operated 
switch  used  to  uncage  the  gyro  allowing  the 
detector  cell  to  remain  locked  on  the  IR  source 
independent  of  slight  movements  of  the  launcher 
during  the  firing  sequence. 

(c)  Firing  Trigger. — The  man- 
ually operated  firing  trigger  electrically 
energizes  the  missile,  and  after  a  short  delay 
to  accommodate  component  stabilization  and  um- 
bilical retraction,  ignites  the  eject  motor. 

(3)  Electronic  Modules. — The  elec- 
trical power  required  to  prepare  the  weapon 
for  firing  is  supplied  by  the  battery  portion 
of  the  BCU.   Electronic  modules  located  within 
the  gripstock  provide  prelaunch  power  and 
signal  distribution  to  the  missile  through 
the  umbilical  assembly. 

(4)  Coolant. — The  coolant  required 
to  bring  the  detector  within  the  low  tempera- 
ture range  for  optimum  acquisition  of  an  IR 
source  is  supplied  by  the  coolant  portion  of 
the  BCU.   Distribution  to  the  seeker/detector 
of  the  missile  is  by  means  of  a  coolant  tube 
from  the  BCU  through  the  gripstock  into  the 
missile. 

b.   Missile  Round. — The  missile  (see 
fig.  11)  consists  of  seven  major  sections: 
seeker  section,  control  section,  missile  bat- 
tery, fuze  and  warhead,  rocket  motor,  "eject" 
motor,  am'  tail  assembly. 
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(1)  Seeker  Section. — The  seeker 
section  contains  the  seeker  head  (gyro  optics 
unit)  and  electronic  modules.   The  seeker 
receives  IR  energy  from  the  target  and  pro- 
duces an  audible  acquisition  signal  which 
informs  the  gunner  the  target  has  been  ac- 
quired.  After  launch,  it  generates  signals 
to  the  control  section  which  are  used  to  cor- 
rect the  flight  of  the  missile,  steering  it  to 
the  target.   A  detector  cell  within  the  seeker 
detects  the  IR  radiation  from  the  target  and 
converts  it  into  electrical  signals  which  are 
used  to  keep  the  seeker  locked  on  the  target. 
Automatic  seeker  tracking  of  the  target  IR 
radiation  occurs  when  the  gyro  is  uncaged 
prior  to  launch  and  during  missile  flight. 

(2)  Control  Section. — The  control 
section  is  made  up  of  an  electronic  unit  and 
motor-driven  control  surfaces  (wings).   Two 
pairs  of  wings,  folded  when  the  missile  is  in 
the  launch  tube,  unfold  and  lock  into  place 
when  the  missile  is  fired.   One  pair  is  fixed 
while  the  other  pair  is  controlled  by  a  set  of 
gears  driven  by  an  error  steering  motor.   An 
electronic  unit  provides  the  power  and  signals 
to  the  steering  motor.   The  signals  received 
are  error  signals  indicating  the  missile  is 
not  in  the  proper  flight  path,  and  the  steering 
motor  moves  the  wings  the  required  amount  to 
direct  the  missile  to  the  target.   At  launch, 
the  umbilical  is  retracted  and  the  missile 
battery  then  provides  the  required  power  to 
the  seeker  and  control  sections. 

(3)  Missile  Battery  Section. — The 
missile  battery  section  provides  the  electrical 
power  for  the  missile  during  flight.   The 
battery  contains  an  electrolyte  which  is  in- 
active at  normal  temperatures,  but  is  activated 
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from  the  heat  produced  by  ignition  of  the  fuze 
strips  located  between  battery  cells.  Battery 
activation,  initiated  by  pulling  the  firing 
trigger,  produces  the  necessary  voltage  output 
within  0.5  seconds  after  ignition  of  the  ther- 
mal fuze  strips.  This  causes  a  slight  delay 
in  missile  launch  after  pulling  the  fire  trig- 
ger. 

(4)   Fuze  and  Warhead  Section. — The 
fuze  and  warhead  section  consists  of  a  fuze 
and  warhead. 

(a)  Fuze. — The  fuze  functions 
are  to  ignite  the  sustainer  rocket  motor  after 
missile  ejection  at  the  proper  time  and  to  arm 
and  detonate  the  warhead.   The  fuze  also  in- 
cludes safety  features  to  ensure  the  Redeye 

is  safe  for  shipping  and  handling.   The  fuze 
timer  is  activated  when  the  missile  has  reached 
sufficient  acceleration.   The  timer  controls 
sustainer  ignition,  arming  of  the  warhead, 
and  self-destruction  of  the  missile  in  the 
event  the  missile  does  not  contact  the  target. 

(b)  Warhead. — The  warhead  is 
not  armed  and  cannot  be  detonated  until  the 
missile  is  launched  and  is  a  safe  distance 
from  the  gunner.   The  warhead,  when  armed,  can 
be  detonated  in  any  one  of  three  ways:   upon 
penetration  of  the  metal  surface  of  the  target; 
by  impact  of  the  missile  striking  the  target; 
or  by  self-destruction  after  approximately 

15  seconds  of  missile  flight. 

(5)   Rocket-Motor  Section. — The 
rocket  motor,  or  sustainer,  contains  a  solid 
propellant  which  provides  thrust  to  accelerate 
and  propel  the  missile  in  flight.   Following 
missile  "eject"  and  "coast,"  the  sustainer 
motor  fires  and  burns  for  approximately  5.6 
seconds. 
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(6)  "Eject"  Motor. — The  "eject" 
motor  consists  of  a  solid  propellant  which 
provides  the  thrust  necessary  to  eject  the 
missile  from  the  launch  tube.   The  propel- 
lant, which  is  completely  expended  before  the 
missile  leaves  the  launch  tube,  also  provides 
initial  missile  spin.   When  the  trigger  is 
pulled,  power  from  the  launcher  BCU  fires  the 
"eject"  motor  (after  the  required  delay  for 
the  missile  battery  to  attain  activation) . 
Following  "eject"  motor  burnout,  the  missile 
coasts  for  approximately  7  meters  prior  to 
ignition  of  the  sustainer  motor. 

(7)  Tail  Assembly. — The  tail  as- 
sembly consists  of  four  folding  stabilizing 
fins.   Prior  to  firing,  the  fins  are  in  a 
folded  position  within  the  launch  tube.   When 
the  missile  is  fired,  the  ejection  motor  gases 
strike  the  folded  canted  tail  fins,  causing 
the  missile  to  spin  counterclockwise.   Upon 
missile  ejection,  the  tail  fins  snap  into 
place  and  are  locked  in  flight  position.   They 
continue  the  counterclockwise  spin,  a  necessary 
function  of  missile  guidance  throughout  flight. 

c.   Battery /Coolant  Unit  (BCU) . — The 
battery/coolant  unit  (see  fig.  10)  is  a  cylin- 
drical case  with  an  insulated  plastic  cap  on 
the  bottom.   It  consists  of  a  thermal  battery 
which  energizes  the  launcher  electrical  cir- 
cuits during  the  prelaunch  sequence  and  a 
coolant  gas  supply  bottle  which  supplies 
coolant  gas  to  maintain  the  required  low  tem- 
perature in  the  IR  detector  in  the  missile 
seeker.   The  BCU  is  inserted  in  the  launcher 
prior  to  activation  of  the  weapon.   The  unit 
is  activated  by  the  safety  and  actuator  device 
on  the  launcher.   Once  activated,  the  battery 
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will  supply  electrical  power  for  a  minimum  of 
30  seconds.   A  hollow  needle  on  the  BCU  enters 
a  sealed  port  in  the  launcher  coolant  supply 
line  when  the  BCU  is  inserted  in  its  recepta- 
cle.  The  coolant  gas  is  released  into  the 
supply  line  simultaneously  with  the  activation 
of  the  BCU.   Each  BCU  is  used  once  and  then 
discarded.   In  the  event  the  BCU  is  activated 
and  the  engagement  is  aborted  with  no  attempt 
to  fire,  the  BCU  must  be  replaced  prior  to 
another  attempt  to  engage.   Three  BCU's  are 
issued  with  each  weapon. 

2103.   SHIPPING  AND  STORAGE  CONTAINERS 

The  monopak  shipping  and  storage  con- 
tainer, M571,  is  a  two-piece  fungus  and  mois- 
ture resistant  alximinum  shell  with  a  capacity 
of  one  Redeye  weapon  and  three  BCU's.   Saddle 
type  polyethylene  padded  supports  hold  the 
weapon  firmly  within  the  container.   The  BCU's 
are  contained  in  firm  formfitting  receptacles. 
The  container  is  designed  to  provide  the  weapon 
with  protection  against  shock  and  vibration 
encountered  during  all  modes  of  transportation, 
including  palletized  airdrop.   The  construc- 
tion of  the  container  will  allow  stacking 
seven  tiers  high  in  storage.   When  the  con- 
tainer is  closed,  10  latches  provide  sufficient 
sealing  pressure  to  ensure  a  spray-tight  seal 
under  all  operating  conditions.   The  weapon 
is  readily  accessible  by  releasing  the  latches 
and  removing  the  lid.   Handles  are  provided 
to  facilitate  lifting  and  handling.   These 
handles  are  positioned  to  allow  two  men  to 
effectively  transport  or  load  the  containers. 
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2104.  TEST  SET 

The  Redeye  guided  missile  test  set 
AN/TSM-82  (see  fig.  13)  is  used  to  determine 
the  operational  readiness  of  the  Redeye  mis- 
sile, the  tracking  head  trainer,  and  RELS . 
For  further  information,  see  TM  9-1400-425-35. 

2105.  TRAINING  DEVICES 

There  are  four  training  devices  used  to 
train  personnel  in  the  operation  and  handling 
of  the  weapon. 

a.  Tracking  Head  Trainer. — The  tracking 
head  trainer  (see  fig.  15)  is  a  full-scale 
model  similar  to  the  actual  Redeye  weapon  in 
weight,  size,  operation  of  controls,  and  pre- 
launch  operational  characteristics.   The 
trainer  provides  all  functions  of  the  weapon 
except  actual  missile  launch.   The  trainer  is 
T/E  equipment  of  the  FAAD  battery.   When  used 
during  training  exercises,  they  provide  the 
gunner  an  excellent  device  in  maintaining 
gunner  proficiency.   They  also  provide  an 
effective  means  of  evaluating  gunner  perform- 
ance.  For  a  full  discussion  of  the  trainer, 
see  appendix  B. 

b.  Field  Handling  Trainer. — The  field 
handling  trainer  (see  fig.  13)  is  an  expended 
launcher  which  has  been  ballasted  to  simulate 
the  weight  and  balance  of  the  tactical  weapon. 
It  is  used  only  for  familiarization  and  has 

no  functional  components.   For  a  full  dis- 
cussion of  the  trainer,  see  appendix  B. 

c .  Redeye  Launch  Simulator  (RELS) . — The 
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RELS  (see  fig.  16)  is  a  training  device  that 
duplicates  all  functions  of  a  Redeye  missile 
launch.  The  RELS  utilizes  an  eject  motor  to 
ballistically  launch  an  inert  missile  to  a 
maximum  range  of  less  than  3  50  feet.  Safety 
considerations  require  a  range  area  clear  of 
obstructions  and  personnel  extending  a  mini- 
mum of  350  feet  forward  and  42  feet  rearward 
of  the  launch  area.  For  a  full  discussion 
of  this  trainer,  see  appendix  B. 


Figure  17. — Redeye  Moving  Target 
Simulator  Trainer,  Device  M87. 


59 


d.   Redeye  Moving  Target  Simulator 
(MTS).— The  MTS  (see  fig.  17)  is  a  training 
device  used  to  train  Redeye  gunners  in  the 
proper  use  of  the  Redeye  weapon.   It  incor- 
porates the  use  of  the  tracking  head  trainer 
against  the  flight  of  moving  aircraft  on  a 
large  screen.   The  aircraft  are  projected  on 
the  screen  by  the  use  of  a  movie  projector  and 
a  series  of  mirrors.   An  invisible  IR  source 
is  superimposed  over  the  aircraft  which  is  only 
present  as  it  would  be  if  the  aircraft  was 
actually  flying.   It  also  incorporates  actual 
sounds  of  the  flying  aircraft  including  fixed- 
wing  and  helicopters.   For  a  full  discussion 
of  this  trainer,  refer  to  appendix  B. 
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Section  II.   WEAPON  FUNCTIONS 


2  201.   GENERAL 


This  section  describes  the  functional 
sequence  of  firing  the  Redeye  weapon.   The 
functional  sequence  begins  when  a  potential 
hostile  aircraft  has  been  detected.   Steps  m 
Redeye  weapon  functioning  are  discussed  below. 

2  202.   WARMUP 

Operation  of  the  safety  and  actuator 
device  provides  an  electrical  impulse  which 
activates  the  launcher  BCU.   Due  to  warmup 
delay  and  limited  battery  life,  the  Redeye 
weapon  must  be  activated  at  the  correct  range 
and  normally  must  be  fired  within  approximately 
30  seconds  after  activation  of  the  BCU.   The 
following  events  occur  during  warmup  of  the 
Redeye  weapon  (see  fig.  18): 

a.  Launcher  BCU  Activated.— Operating 
the  safety  and  actuator  device  activates  the 
launcher  BCU  which  provides  power  for  the 
missile  and  launcher  and  starts  the  gas  coolant 
flow  for  prelaunch  conditioning  of  the  weapon. 

b.  Gas  Coolant  Flow.— Coolant  gas  flows 
from  the  BCU  through  the  supply  tube  to  the  IR 
detector  which  is  cooled  to  minus  100  degrees 
Fahrenheit  within  5  seconds  and  then  exhausts 
to  the  atmosphere  through  the  exhaust  tube. 
Gas  supply  lasts  3  5  seconds. 
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LAUNCHER  BATTERY/COOLANT 
UNIT  ACTIVATED 


COOLANT  FLOW 
REDEYE  WEAPON  AIMED 


ACQUISITION  INDICATOR 
CIRCUITS  ENERGIZED 


GYRO  SPIN  MOTOR  ENERGIZED 
GYRO  CAGED 


Figure  18. — Events  During  Warmup. 

c.  Weapon  Aimed. — The  Redeye  weapon  is 
aimed  so  that  the  target  image  appears  in  the 
center  of  the  sight  ranging  ring. 

d.  Acquisition  Indicator  Circuits 
Energized. — The  speaker  circuits  are  energized 
by  the  launcher  battery.   These  acquisition 
circuits  indicate  when  the  IR  seeker  has  ac- 
quired the  target.   The  weapon  has  a  transducer 

(speaker)  which  provides  an  audible  signal  to 
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the  ear  and  vibrations  to  the  gunner's  cheek- 
bone to  indicate  acquisition. 

e.  Gyro  Spin  Motor  Energized. — The  gyro 
spin  motor  is  energized  by  the  launcher  battery 
and  starts  to  spin  the  gyro  to  full  speed.   The 
speaker  provides  an  audible  indication  of  gyro 
spin-up. 

f.  Gyro  Caged. — The  launcher  battery 
energizes  the  gyro  cage  circuit  so  the  gyro  is 
directed  to  an  electrically  caged  position  to 
be  bore  sighted  to  the  gunner's  line  of  sight. 

2203.   ACQUISITION 

Assuming  that  the  target  is  within  range 
and  provides  enough  IR  energy  to  activate  the 
seeker,  3  to  5  seconds  will  be  required  before 
an  acquisition  signal  can  be  obtained  after 
activation.   This  delay  allows  the  gyro  in  the 
missile  to  obtain  proper  operating  speed  and 
for  the  detector  cell  to  be  cooled  sufficient- 
ly.  When  the  seeker  senses  the  target,  the 
acquisition  indicator  sounds.   If  the  gunner 
wavers  off  the  target  in  the  caged  condition, 
the  audible  signal  will  change  tone  or  cease. 
The  following  occurs  during  the  period  in  which 
the  target  is  acquired  (see  fig.  19.): 

a.  An  IR  detector  cell  in  the  seeker 
senses  an  IR  signal  and  converts  it  into  an 
electrical  output  which  is  applied  to  the 
acquisition  indicator  circuits. 

b.  The  indicator  circuits  then  apply 
the  signal  to  the  transducer  where  an  audible 
tone  is  transmitted  and  the  transducer  vibrates, 
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1.  SEEKER  SENSES  TARGET 

2.  ACQUISITION  INDICATOR  SOUNDS 


Figure  19. — Acquisition. 

2204.   UNCAGING  THE  GYRO 

When  acquisition  signals  are  obtained, 
the  gunner  presses  and  holds  the  uncaging 
switch  (see  fig.  20).   This  action  allows  the 
missile  seeker  to  track  the  target  independ- 
ently of  launcher  movement.   The  gunner  will 
notice  a  change  in  the  tone  of  the  acquisition 
signal  when  the  uncaging  switch  is  pressed  as 
the  seeker  accurately  and  automatically  tracks 
the  infrared  source.   The  gunner  must  ensure 
the  IR  acquisition  tone  is  present  prior  to 
insertion  of  superelevation  and  lead. 
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1.  GYRO  UNCAGING  SWITCH  OPERATED 

2.  SUPERELEVATION  AND  LEAD  INSERTED 


Figure  20.— Gyro  Uncaged;  Seeker  Tracking. 
2205.   SUPERELEVATION  AND  LEAD 

Raising  the  launcher  to  an  angle  above 
the  line  of  sight  to  the  target  is  called 
applying  superelevation.   (See  fig.  21).   When 
the  target  is  within  the  launch  zone,  super- 
elevation (and  lead  as  necessary)  is  inserted 
by  moving  the  weapon  to  properly  reposition 
the  target  image  in  one  of  the  three  lower 
semicircles  of  the  sight.   Superelevation  (and 
lead  as  necessary)  is  not  inserted  untiljust 
prior  to  firing.   Should  a  gunner  fire  at  a 
low-flying  target  and  not  apply  superelevation, 
the  missile  could  strike  the  ground  prior  to 
sustainer  ignition.   The  gunner  must  also 
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A.  INCOMING  AND  OUTGOING  TARGETS 
(NO  LEAD  INSERTED) 


,^,X. 


B.  TARGETS  CROSSING 
LEFT  TO  RIGHT 


TARGETS  CROSSING 
RIGHT  TO  LEFT 


Figure  21. — Determine  Target  Is  in  Launch  Zone 
and  Apply  Superelevation  (Insert  Lead 
as  Required) . 

ensure  the  acquisition  tone  is  still  present 
after  inserting  superelevation  (and  lead  as 
necessary)  prior  to  firing. 

2206.   FIRING  THE  MISSILE 

When  the  Redeye  team  has  identified  the 
target  as  hostile,  the  gunner  has  determined 
it  is  within  the  launch  zone,  and  supereleva- 
tion (and  lead  as  necessary)  has  been  inserted, 
the  weapon  is  fired  by  pulling  the  trigger 
(see  fig.  22).   The  firing  trigger  must  remain 
pressed,  the  uncaging  switch  must  be  held  down, 
and  the  gunner  must  continue  a  followthrough 
track  on  target  for  about  1  second  until  the 
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Figure  22. — Press  and  Hold  Down  Firing 
Trigger;  Continue  to  Track  Target. 

missile  clears  the  launch  tube.   There  is  no 
recoil  when  firing  the  Redeye  weapon,  only  a 
slight  twist  counterclockwise  and  a  change  in 
the  weight  of  the  launcher  as  the  missile  is 
ejected.   If  the  firing  trigger  has  not  been 
pressed  and  there  is  sufficient  BCU  time  re- 
maining, the  gunner  can  release  the  uncaging 
switch  and  reacquire  a  lost  target  or  acquire 
a  new  target.   If  the  firing  trigger  has  not 
been  pressed  and  the  mission  is  aborted,  a  new 
BCU  is  required  to  make  the  weapon  ready  for 
another  engagement. 

a.  Missile  Battery  Activated. --Pressing 
the  firing  trigger  activates  the  missile  bat- 
tery. 

b.  Umbilical  Retract.— The  umbilical  is 
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retracted  from  the  missile  approximately  0.5 
seconds  after  the  firing  trigger  is  pulled, 
depending  on  the  electrical  output  of  the 
missile  battery. 

c.   "Eject"  Motor  Fires. — Retraction 
of  the  umbilical  causes  the  "eject"  motor  to 
ignite  in  the  launch  tube. 

220  7.   MISSILE  EJECTION 

When  the  "eject"  motor  fires,  the 


Figure  23. — Press  and  Hold  Firing 
Trigger;  Ejector  Fires. 
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missile  starts  spinning  and  then  leaves  the 
launch  tube  (see  fig.  23).   This  motion  is 
caused  by  the  canted  position  of  the  folded 
tail  fins  in  the  "eject"  motor  exhaust  stream. 

a.  Missile  Spin.— Before  the  missile 
leaves  the  launcher,  it  is  spinning  at  full 
rate  (12  RPS)  by  the  force  of  the  ejector 
motor  exhaust  against  the  still-folded  canted 
tail  fins. 

b.  Fuze  Timer  Starts. — When  the  missile 
reaches  an  acceleration  of  28  g's,  the  initial 
switch  in  the  fuze  timer  closes  and  the  fuze 
timer  starts.   The  ejector  motor  is  completely 
expended  before  the  missile  leaves  the  launcher. 

2  208.   MISSILE  COAST 

From  the  force  imparted  by  the  "eject" 
motor,  the  missile  coasts  approximately  7 
meters  from  the  gunner  before  the  sustamer 
motor  fires  (see  fig.  24).   As  the  control 
wings  and  tail  fins  clear  the  launch  tube, 
they  snap  out  and  lock  in  place.   The  control 
wings  are  spring  loaded,  and  the  tail  fins  are 
brought  into  position  by  the  spinning  of  the 
missile.   To  compensate  for  missile  drop  in 
elevation  during  the  coast  phase,  supereleva- 
tion must  have  been  inserted  prior  to  firing. 

2209.   SUSTAINER  MOTOR  IGNITION 

In  this  phase,  the  sustainer  motor 
ignites,  the  fuze  timer  initiates  warhead 
arming  and  the  self-destruct  cycle  is  started. 
(See  fig.  25.) 
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Figure  24. — Missile  Coast. 

a.  Sustainer  Motor  Ignites. — A  fuze 
activates  the  sustainer  motor  firing  circuit 
0.31  seconds  after  the  missile  is  ejected.   At 
this  time,  the  missile  is  approximately  7 
meters  from  the  gunner.   This  delay  ensures 
that  the  missile  is  clear  of  the  gunner  before 
the  sustainer  motor  ignites. 

b.  Warhead  Arming. — The  fuze  arms  the 
warhead  1.6  seconds  after  the  fuze  timer  starts 

(provided  the  missile  has  reached  sufficient 
acceleration) . 
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1.  SUSTAINER  FIRES 

2.  WARHEAD  ARMED 

3.  SELF-DESTRUCT  CYCLE  BEGINS 


Figure  25. — Sustainer  Motor  Ignition 
and  Warhead  Arming. 

c.   Self-Destruct  Cycle. — At  the  time 
the  warhead  is  armed,  the  self-destruct  cycle 
is  started. 

2210.   GUIDANCE 

In  the  guidance  phase  of  operation,  the 
seeker  guidance  system  detects  any  difference 
between  the  line  of  flight  of  the  missile  and 
the  seeker  line  of  ^ight  (see  fig.  26). 

a.   Tracking  the  Target. — The  seeker 
section  detects  differences  between  the  seeker 
(gyro)  line  of  sight  and  the  source  of  target 
IR  energy.   This  tracking  error  signal  is 
used  in  a  tracking  servo-loop  to  correct  the 
attitude  of  the  gyro  so  as  to  continuously 
aim  the  missile  at  the  target. 
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SEEKER  SECTION 


SEEKER 

1.  TRACKING  THE  TARGET 

2.  GUIDING  THE  MISSILE 


CONTROL  SECTION 


Figure  26. — Guidance. 

b.   Guiding  the  Missile. — The  control 
section,  using  the  tracking  output  signal 
supplied  by  the  seeker,  generates  steering  com- 
mands which  are  applied  to  the  moveable  control 
surfaces.   Proportional  navigation  is  used  in 
guiding  the  missile  on  a  collision  course  to 
the  target. 


2211. 


WARHEAD  DETONATION 


In  the  final  phase,  the  warhead  either 
explodes  on  target  penetration  or  impact,  or 
is  destroyed  in  flight  by  a  self-destruct 
mechanism  (see  fig.  27) . 

a.   Target  Hit. — The  warhead  will  be 
detonated  by  one  of  two  methods  when  the 
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Figure  27. — Warhead  Detonation, 
missile  hits  the  target: 

(1)  The  penetration  impulse  gene- 
rator will  detonate  the  warhead  as  the  missile 
body  penetrates  the  metal  skin  of  a  target. 

(2)  An  impact  switch  will  detonate 
the  warhead  if  the  missile  impacts  and  does 
not  penetrate  the  skin  of  the  target. 

b.   Self-Destruct. — If  the  missile  does 
not  hit  the  target,  the  warhead  will  be  deto- 
nated by  a  self-destruct  system  approximately 
15  seconds  after  launch. 
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Section  III.   ENGAGEMENT  PROCEDURES 


2301.  GENERAL 

a.  The  basic  techniques  necessary 
for  a  FAAD  gunner  to  successfully  engage 

a  target  are  an  extremely  important  part  of 
the  training  and  knowledge  of  each  FAAD  gun- 
ner.  These  techniques  include  visual  detection 
of  targets,  determination  of  target  course, 
determination  of  target  type,  recognition  of 
target,  and  ranging  of  the  target. 

b.  The  engagement  procedures  discussed 
below  are: 

(1)  Target  detection  and  search  and 
scan  procedures. 

(2)  Aircraft  characteristics  and 
recognition. 

(3)  Infrared  radiation  acquisition 
of  targets. 

(4)  Ranging  techniques  and  range 
ring  profiles. 

(5)  Conduct  of  fire. 

2302.  TARGET  DETECTION  AND  SEARCH  AND  SCAN 
PROCEDURES 

The  first  step  in  the  Redeye  engagement 
sequence  is  to  locate  the  target.   Team  members 
act  either  alternately  or  simultaneously  as 
observers  in  a  tactical  situation,  thus  target 
detection  may  be  made  by  either  member.   The 
effectiveness  of  the  Redeye  weapon  system  may 
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be  increased  by  early  visual  detection  of 
hostile  aircraft.   The  FAAD  headquarters 
element  must  receive  and  interpret  early 
warning  information  passed  via  the  various 
communication  nets  and  be  able  to  convert 
significant  information  into  a  form  that 
can  be  rapidly  disseminated  to  and  utilized 
by  the  FAAD  teams.   Similarly,  appropriate 
FAAD  team  detection  and  engagement  data 
should  be  entered  by  the  FAAD  headquarters 
into  appropriate  nets. 

a.   Factors  Affecting  Visual  Detection. 
— The  FAAD  team  member  is  the  human  link  in 
the  detection  process.   His  efficiency  and 
effectiveness  is  dependent  primarily  on  his 
state  of  training  but  may  vary  from  moment  to 
moment  as  a  result  of  his  motivation  or  because 
of  events  taking  place  in  his  field  of  view 
that  may  distract  his  attention.   Major  factors 
that  affect  the  ability  of  the  FAAD  team 
member  to  detect  aircraft  are  visual  acuity, 
size  of  the  assigned  search  sector,  target 
characteristics,  and  environmental  conditions. 

(1)   Early  Warning. — The  ability  of 
the  Redeye  gunner  to  visually  detect  and  recog- 
nize low-altitude  aircraft  is  increased  by 
adequate  early  warning.   Early  warning  is 
information  concerning  possible  enemy  air 
activity  to  include  location,  direction  of 
approach,  number  of  aircraft,  and  any  other 
data  disseminated  to  air  defense  units.   Early 
warning  information  is  gathered  from  such 
sources  as  forward  observers,  friendly  aircraft, 
and  radars.   Early  warning  communication  facil- 
ities may  give  advance  warning  from  a  few  sec- 
onds to  a  few  minutes  before  an  aircraft  is 
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sighted.   The  detection  range  is  greater 
when  there  is  adequate  early  warning,  good 
visibility,  and  no  terrain  masks. 

(2)  Visual  Acuity. — Redeye  person- 
nel are  required  to  visually  detect,  recognize, 
and  identify  aircraft.   This  requires  that  they 
have  at  least  average  visual  acuity. 

(3)  Search  Sectors 

(a)  Visual  search  is  the 
systematic  visual  coverage  of  a  given  area. 
This  method  of  surveillance  is  used  by  the 
Redeye  team  member.   (See  FM  1-8  0,  Aerial 
Observer  Techniques  and  Procedures,  for  a 
discussion  of  search  and  scan  procedures.) 
Systematic  visual  search  takes  advantage  of 
the  inherent  capability  of  human  vision  to 
detect  fine  detail. 

(b)  A  search  sector  is  defined 
as  a  limited  portion  of  the  gunner ' s  entire 
field  of  observation. 

(c)  Factors  influencing  the 
size  of  search  sectors  are:   distance  between 
Redeye  teams,  visibility,  terrain  masks,  the 
limits  of  human  observation,  and  the  avail- 
ability of  early  warning. 

(4)  Search  Sector  Size. — In  gene- 
ral, the  range  of  visual  aircraft  detection 
increases  with  a  decrease  in  the  size  of  the 
search  sector  assigned  to  the  FAAD  team.   If 
a  search  sector  of  360  degrees  is  assigned, 
targets  may  approach  closer  to  the  defended 
area  before  detection  than  if  the  search  sector 
is  narrowed,  for  example  to  45  degrees. 

(5)  Target  Characteristics. — The 
ranges  at  which  aircraft  can  be  detected  vary 
greatly  with  specific  conditions.   In  addition 
to  visual  acuity  and  search  sector  size,  the 
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most  critical  variables  which  affect  detection 
are  target  and  environmental  characteristics. 

(a)  Size  of  Target  Profile. — 
Target  size  has  a  great  effect  on  detection 
range.   For  example,  a  large  bomber  jet  air- 
craft can  be  detected  at  a  far  greater  range 
than  a  smaller  jet  aircraft. 

(b)  Target  Speed. — In  general, 
detection  range  decreases  for  a  particular 
target  as  its  speed  increases. 

(c)  Target  Altitude  and 
Heading. — Both  the  altitude  and  heading  of 
aircraft  influence  detection  range.   Crossing 
targets  usually  can  be  detected  at  greater 
ranges  than  the  same  targets  on  courses 
directly  toward  or  away  from  the  observer, 
because  crossing  targets  present  larger  pro- 
files. 

(d)  Target  Color. — An  air- 
craft whose  color  contrasts  with  its  back- 
ground is  visible  at  greater  distances  than 
an  aircraft  which  has  been  camouflaged  or  is 
of  a  color  which  blends  with  the  background. 

(6)   Environmental  Characteristics 
7a)   Visibility. — Visibility 
conditions  vary  widely  in  different  parts  of 
the  world.   Factors  that  reduce  visibility  in- 
clude fog,  haze,  dust,  smoke,  rain,  and  clouds. 

(b)  Illumination. — The  visi- 
bility of  an  aircraft  is  influenced  by  its 
contrast  with  the  background  against  which  it 
is  viewed.  The  contrast  is  in  part  dependent 
on  the  position  of  the  sun  in  relation  to  the 
target. 

(c)  Terrain  Masking. — Terrain 
masking  results  from  the  existence  of  moun- 
tains ,  hills,  trees,  buildings,  or  clouds 
between  the  gunner  and  the  target. 
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b.   Methods  of  Search  and  Scan. — FAAD 
team  members  employ  visual  search  and  scan 
procedures  to  detect  approaching  hostile  air- 
craft.  The  technique  of  thoroughly  covering 
the  area  or  sector  of  search  for  the  presence 
of  targets  is  termed  visual  search.   Visual 
search  is  conducted  frbm  the  gunner  position 
and  generally  includes  a  specific  field  of 
view.   FAAD  positions  are  selected  to  take 
advantage  of  the  most  favorable  terrain.   Be- 
cause early  warning  information  may  not  be 
available,  the  FAAD  team  employs  definite 
search  and  scan  procedures  to  prevent  surprise 
attack  by  enemy  aircraft.   This  method  of 
visual  search  is  called  scanning.   Scanning  is 
a  step-by-step  method  of  looking  at  the  ground 
and  sky.   Two  procedures  are  suggested  for 
search  and  scan,  one  for  use  in  flat  terrain, 
the  other  for  use  in  hilly  terrain.   In  each 
procedure,  the  individual  should  focus  on  a 
distant  object,  cloud,  or  terrain  feature  every 
few  seconds  so  that  the  eyes  remain  focused  on 
distant  objects.   If  not,  the  eye  will  relax 
and  distant  objects  will  become  blurred. 

(1)  Flat  Terrain. — In  the  daytime, 
the  observer's  line  of  vision  has  to  stop  on  an 
object  to  see  it  in  detail.   When  the  gunner 
moves  his  line  of  vision  rapidly  across  a  flat 
horizon,  he  will  see  very  little  detail.   When 
the  gunner  moves  his  line  of  vision  in  short 
steps  from  point  to  point,  he  is  more  likely 

to  see  detail .  The  recommended  search  and  scan 
technique  for  flat  terrain  observation  is  shown 
in  figure  28. 

(2)  Hilly  Terrain. — In  the  case  of 
hilly  terrain,  the  gunner  should  scan  the  sky 
using  the  horizon  as  a  starting  point  as  shown 
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Figure  28. — Search  and  Scan  Techniques 
in  Flat  Terrain. 


Figure  29. — Search  and  Scan  Techniques 
in  Hilly  Terrain. 
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in  figure  29.   Prominent  features  are  used  as 
points  of  reference. 

c.  Search  and  Scan  Duties. — Alternating 
search  and  scan  duties  will  reduce  fatigue  on 
both  team  members .   One  member  searches  for 
aircraft  while  the  other  member  performs  other 
team  duties.   Gunners  should  not  look  for 
aircraft  for  periods  longer  than  40  minutes  at 
one  time.   Unless  the  team  has  been  alerted  to 
the  approach  of  potential  hostile  aircraft, 
only  one  team  member  should  be  searching  for 
enemy  aircraft.   Procedures  for  surveillance 
when  a  specific  search  sector  has  not  been 
assigned  include: 

(1)  Search  all  likely  avenues  of 
aircraft  approach  to  the  defended  position. 

(2)  Divert  attention  occasionally 
to  other  sectors  to  prevent  surprise  by  hostile 
aircraft. 

(3)  Search  the  entire  horizon  (360 

degrees)  periodically. 

d.  Target  Track. — Following  visual 
detection,  the  gunner  continues  to  observe  the 
aircraft  to  determine  the  aircraft  type,  air- 
craft track  (flight  path) ,  and  the  target  size 
profile. 

(1)  Aircraft  Type. — Aircraft  type 
is  discussed  in  paragraph  2303. 

(2)  Aircraft  Track. — The  aircraft 
track  is  the  flight  path  of  the  target  as 
viewed  by  the  gunner.   Determination  of  the 
track  is  particularly  important  during  engage- 
ment of  a  high  performance  target  and  is  used 
by  the  gunner  to  estimate  crossover.   Crossover 
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is  the  midpoint  of  the  target  flight  path  to 
the  gunner  position  where  the  aircraft  is 
closest  to  the  gunner  and  the  rear  portion  of 
the  aircraft  is  beginning  to  be  presented  to 
the  gunner's  field  of  view.   Target  direction 
is  determined  to  be  incoming-crossing,  out- 
going-crossing, incoming-overhead,  or  outgoing- 
overhead.   An  incoming-crossing  or  outgoing- 
crossing  target  crosses  offrange  from  the 
gunner  position  more  than  500  meters.   An  in- 
coming-overhead or  outgoing-overhead  target 
flies  directly  overhead  or  within  500  meters 
of  the  gunner's  position. 

230  3.   AIRCRAFT  CHARACTERISTICS  AND  RECOGNITION 

a.   General. — One  of  the  primary  factors 
in  the  FAAD  engagement  sequence  is  to  recog- 
nize the  type  of  aircraft.   Types  of  aircraft 
of  most  concern  to  the  FAAD  gunner  include 
fighters,  fighter-bombers,  attack,  light 
transports,  light  aircraft,  and  helicopters. 
The  correct  solution  to  the  FAAD  gunnery 
problem  depends  to  a  great  extent  on  the 
gunner's  knowledge  of  aircraft  characteristics. 
The  gunner  must  be  able  to  differentiate  be- 
tween enemy  and  friendly  aircraft  that  operate 
over  the  area  of  Redeye  employment.   Aircraft 
of  potential  enemy  and  friendly  forces  have 
many  identical  features.   Each  gunner  must  be 
able  to  recognize  aircraft  types  and  know  how 
to  estimate  their  approximate  dimensions.   A 
small  error  in  estimating  wingspan  or  fuselage 
length  is  not  critical  but  a  large  error  could 
result  in  missing  the  target  completely.   With 
high-speed  targets,  the  gunner's  evaluation 
of  aircraft  dimensions  must  be  made  rapidly 
while  engaging  the  target.   When  FAAD  gunners 


are  using  the  tracking  head  trainer  during 
tracking  and  simulated  engagement  exercises, 
actual  aircraft  should  be  employed  to  give 
gunners  as  much  practice  as  possible  in 
tracking  different  types  of  aircraft. 

b.   Aircraft  Characteristics. — The  gun- 
ner must  know  the  general  dimensions  of  an 
aircraft  to  enable  him  to  estimate  range.   This 
does  not  imply  that  the  gunner  must  remember  a 
mass  of  data  concerning  each  aircraft.   Knowing 
the  approximate  length  of  wingspan  is  much  more 
useful  information,  for  example,  than  knowing 
the  weight  or  cargo  capacity  of  aircraft.   The 
vital  information  about  an  aircraft  for  use  by 
the  gunner  includes  wingspan  in  meters,  fuse- 
lage length  in  meters,  approximate  normal  oper- 
ating speed  (knots/meters  per  second) ,  and  type 
of  engine  (s)  (jet  or  reciprocating). 

(1)  Aircraft  Dimensions. — The 
overall  dimensions  of  an  aircraft  are  directly 
related  to  target  ranging.   The  dimensions  of 
a  fixed-wing  aircraft  include  wingspan  and 
fuselage  length.   The  dimensions  of  a  heli- 
copter are  cabin  width  and  fuselage  length. 
The  dimensions  which  are  normally  measured  in 
feet  and  inches  have  been  converted  to  meters 
and  rounded  off  for  use  by  the  Redeye  gunner 
to  simplify  target  ranging.   The  length  of  the 
fuselage  or  wingspan,  as  related  to  the  sight 
picture  seen  by  the  gunner  in  the  range  ring, 
helps  him  determine  the  range  to  the  target. 
Aircraft  dimensions  are  further  grouped  into 
specific  categories  for  solving  gunner  ranging 
and  are  described  later  in  this  chapter. 

(2)  Aircraft  Speed. — The  gunner's 
knowledge  of  the  speed  of  general  types  of 
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aircraft  will  assist  him  during  an  engagement. 
By  making  a  fair  estimate  of  the  aircraft's 
speed,  he  can  readily  determine  whether  it  is 
within  the  Redeye  weapon  capabilities.   While 
the  gunner  may  not  be  able  to  estimate  the 
approximate  speed  that  an  aircraft  is  flying, 
he  should  attempt  to  identify  the  aircraft 
type,  jet  or  nonjet.   In  most  cases,  an  error 
in  speed  estimate  is  not  critical  because  gun- 
ner firing  criteria  has  been  optimized  to 
compensate  for  error  in  speed  estimates.   Dur- 
ing close  support  of  ground  operations,  most 
aircraft  fly  at  a  speed  of  not  more  than  450 
knots  and  at  altitudes  ranging  from  several 
hundred  to  several  thousand  feet.   A  typical 
jet  attack  aircraft,  when  effectively  deliver- 
ing its  ordnance,  has  a  ground  attack  speed 
between  300  and  4  50  knots.   The  attack  speed 
of  a  jet  aircraft  during  close-in  ground  sup- 
port is  a  function  of  aircraft  characteris- 
tics.  Speeds  of  aircraft  are  further  grouped 
into  specific  categories  to  ease  the  gunner 
ranging  problem.   A  nonjet  aircraft  which  is 
in  a  low-medium  performance  category  has  a 
speed  of  0-300  knots.   A  jet  aircraft  falls 
into  the  high  performance  class  of  above  300 
knots.   An  easy  way  to  convert  knots  to  approx- 
imate meters  per  second  is  to  divide  the  speed 
in  knots  by  two.   For  example,  a  100-knot 
target  is  flying  at  a  speed  of  approximately 
50  meters  per  second. 

(3)   Type  of  Engine. — Engine  type 
information  is  useful  to  the  gunner  during  an 
engagement  because  the  type  of  engine  affects 
infrared  acquisition.   Most  propeller  air- 
craft can  be  acquired  in  a  head-on  aspect,  but 
jet  aircraft  IR  radiation  is  masked  and  re- 
quires the  gunner  to  wait  until  the  aircraft 
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is  in  a  crossing  or  outgoing  aspect.   Some 
propeller  aircraft  and  helicopters  have  the 
engine  exhaust  on  only  one  side  of  the  air- 
craft.  When  the  aircraft  is  flying  on  a 
crossing  course,  the  IR  radiation  source  may 
be  on  the  opposite  side  of  the  aircraft  from 
the  gunner's  position,  thereby  reducing  the 
probability  of  IR  acquisition  until  the  air- 
craft is  close  in.   The  exhaust  may  be  shielded 
momentarily  when  the  aircraft  banks  for  a  turn. 

(4)   Categories  of  Aircraft. — Air- 
craft against  which  Redeye  may  be  employed  have 
been  separated  into  two  categories  based  on 
their  speed  and  IR  radiation  characteristics. 
These  categories  are  low-medium  performance 
aircraft  and  high  performance  aircraft. 

(a)   Low-Medium  Performance 
Aircraft. — This  category  consists  primarily  of 
observation  and  reconnaissance  propeller  air- 
craft and  helicopters. 

1   Small  Propeller  Air- 
craft.— Small  propeller  aircraft  (see  fig.  30) 


DIMENSIONS 


LENGTH  OF  FUSELAGE  -  10  METERS 
WING  SPAN  -  10  METERS 


Figure  30. — Typical  Low-Performance 
Liaison-Observation  Aircraft. 
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DIMENSIONS: 


LENGTH  OF  FUSELAGE  -  10  METERS 
CABIN  WIDTH  -  1  TO  3  METERS 


Figure  31. — Typical  Light  Helicopter. 

have  a  10-meter  wingspan  and  a  10-meter  fuse- 
lage length. 

2   Helicopters . --Small 
helicopters  (see  fig.~31)  have  a  1-  to  3-meter 
cabin  (bubble)  width  and  a  10-meter  fuselage 
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DIMENSIONS; 

LENGTH  OF  FU 
CABIN  WIDTH 

3ELAGE  -  20  METERS 
-  3  TO  6  METERS 

Figure  32. — Typical  Medium  Helicopter. 
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length.   Large  helicopters  (see  fig.  32)  have 
a  3-  to  6-meter  cabin  width  and  a  20-meter 
fuselage  length. 

2  Other  Aircraft. — Also 
in  the  low-medium  category  are  propeller  driven 
transports  and  cargo  aircraft  which  would  not 
often  be  engaged  by  FAAD  gunners.   Represen- 
tative aircraft  (see  fig.  33)  have  a  wingspan 
of  30  meters  and  a  fuselage  length  of  25  meters. 
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DIMENSIONS 


FUSELAGE  LENGTH  -  25  METERS 
WING  SPAN  -  30  METERS 


Figure  33. — Typical  Light  Transport. 
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SOVIET  FIGHTER 


DIMENSIONS 


WINGSPAN  -  10  METERS 
FUSELAGE  LENGTH  -  15  METERS 


DIMENSIONS 


WINGSPAN  -  10  METERS 
FUSELAGE  LENGTH  -  15  METERS 


Figure  34. — Typical  Jet  Fighters. 

(b)   High-Performance  Aircraft. 
— This  category  consists  of  all  fighter  and 
attack  jet  aircraft  (see  figs.  34  and  35).   The 
small  jet  aircraft  has  a  10-meter  wingspan  and 
a  15-meter  fuselage  length.   The  larger  jet 
aircraft  has  a  25-meter  wingspan  and  a  30-meter 
fuselage  length. 

c.  Aircraft  Recognition. — At  the 
earliest  possible  time  in  the  engagement 
sequence,  the  FAAD  team  leader  must  visually 
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DIMENSIONS 


WINGSPAN  -  25  METERS 
FUSELAGE  LENGTH  -  30  METERS 


Figure  35. — Typical  Fighter-Bomber. 

distinguish  between  (or  confirm  identification 
of)  friendly  and  enemy  aircraft.   When  the 
FAAD  team  members  are  acting  independently 
of  each  other,  both  members  must  identify 
aircraft  independently.   High  speed,  low- 
flying  aircraft  are  difficult  to  identify, 
especially  if  friendly  and  enemy  jets  have 
similar  silhouettes.   Light  reconnaissance 
aircraft  (helicopters  and  propeller  driven) 


fly  slower,  but  may  also  have  similar  silhou- 
ettes and  be  difficult  to  identify.   Target 
identification  must  always  be  viewed  as  a 
continuing  process.   Immediately  upon  detecting 
the  aircraft,  the  FAAD  gunner  should  make  a 
preliminary  (tentative)  aircraft  identification. 
When  the  tentative  identification  is  hostile, 
the  gunner  should  proceed  with  the  engagement 
sequence  to  include  weapon  warmup,  particu- 
larly in  the  case  of  high-performance  aircraft. 
In  every  case,  the  gunner  should  proceed  to 
establish  track  and  only  abandon  track  on  a 
positive  identification  of  friendly.   If  this 
tentative  identification  is  friendly,  the 
gunner  continues  to  observe  the  aircraft  to 
resolve  any  doubt,  while  ensuring  other  air- 
craft are  not  allowed  to  pass  undetected  during 
this  time.   Since  rules  for  engagement  require 
a  visual,  positive,  hostile  identification 
be  made  before  the  gunner  fires,  tentative, 
hostile  identification  will  be  further  veri- 
fied or  changed,  as  necessary,  prior  to  the 
moment  of  firing.   If  the  identification  as 
hostile  is  not  positive,  the  rules  for  en- 
gagement normally  require  that  the  gunner 
hold  fire. 

d.   Total  Form  Concept. — Success  in 
aircraft  recognition  depends  upon  a  knowledge 
of  aircraft  appearances.   Recognition  of  air- 
craft by  all  external  features  is  referred 
to  as  the  "total  form"  concept.   This  can  be 
achieved  only  by  continued  study  augmented  by 
a  number  of  training  aids  available  for  this 
purpose.   Aircraft  must  be  studied  from  the 
standpoint  of  recognizing  the  distinguishing 
features  of  their  particular  shapes;  however, 
two  problems  must  be  avoided. 
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(1)  Minor  details  of  aircraft 
should  not  be  emphasized  because  they  are  not 
likely  to  be  visible  at  long  ranges. 

(2)  In  analyzing  an  aircraft  part 
by  part,  care  must  be  taken  not  to  lose  sight 
of  its  overall  configuration,  or  "total  form." 
Each  element  should  be  examined,  not  as  a 
recognition  feature  in  itself,  but  as  an  in- 
tegral part  of  the  aircraft's  general  design. 

e.   Special  Considerations 

(1)  Recognition  skill  is  acquired 
only  with  practice.   Gunners  are  never  trained 
to  the  extent  that  further  study  is  no  longer 
needed.   Constant  review  is  essential  as  long 
as  a  requirement  for  aircraft  recognition 
exists. 

(2)  FAAD  gunners  must  have  a 
minimum  20-20  vision  (corrected)  and  a  hearing 
loss  no  greater  than  15  decibels  between  500 
and  2000  (Hz),  or  40  decibels  at  4000  (Hz). 

(3)  Aircraft  recognition  study  is 
important  because  the  FAAD  gunner  cannot  rely 
on  electronic  means  to  identify  aircraft,  but 
must  be  able  to  visually  recognize  an  aircraft 
as  friendly  or  hostile  and  react  accordingly. 

(4)  Supplementary  methods  for 
visual  recognition  of  aircraft  include: 

(a)  Use  of  binoculars. 

(b)  Use  of  early  warning 


(radio) . 
observers , 


(c)   Recognition  by  several 


(d)   Corridor  immunity. 
(5)   During  FAAD  training,  the 
gunner  is  introduced  to  the  procedures  of  air- 
craft recognition.   The  FAAD  gunner  must 
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continue  aircraft  recognition  training  in  the 
particular  area  where  assigned  in  order  to 
achieve  and  maintain  maximum  proficiency. 

2304.   INFRARED  RADIATION  ACQUISITION  OF 
TARGETS 

a.  General. — In  the  Redeye  engagement 
sequence,  IR  acquisition  of  the  target  by  the 
seeker  is  essential  for  a  successful  engage- 
ment.  Redeye  engagement  requires  the  gunner 
to  have  a  knowledge  of  target  characteristics, 
including  IR  radiation,  so  he  can  decide  when 
to  activate  the  weapon,  acquire,  and  fire. 

b.  Infrared  Acquisition  Boundaries. — 
The  target  must  be  within  seeker  acquisition 
range.   The  acquisition  boundary  of  the  weapon 
is  the  point  at  which  the  target  IR  radiation 
is  strong  enough  for  the  seeker  to  track  the 
target.   The  target  range  at  which  acquisition 
is  accomplished  varies  with  the  target  radia- 
tion pattern,  atmospheric  conditions,  and  back- 
ground radiation. 

(1)   Target  Radiation  Pattern. — A 
target  radiation  pattern  is  an  outline  of  a 
constant  level  of  IR  radiation  intensity. 
Figures  36  and  37  show  the  radiation  patterns 
of  two  typical  Redeye  targets,  a  single-engine 
jet  aircraft  and  a  helicopter.   IR  radiation 
emanating  from  an  aircraft  has  many  sources, 
but  the  primary  source  is  the  hot  metal  parts 
of  the  engine  exhaust  system. 

(a)   The  jet  aircraft  shown  m 
figure  36  produces  a  radiation  intensity  that 
is  strongest  from  a  rear  aspect  and  becomes 
weak  as  the  nose  aspect  is  approached,  because 

91 


Figure  36. — Radial  Pattern  of  Typical 
Jet  Fighter. 
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the  exhaust  is  directly  to  the  rear  of  the 
aircraft.   Because  of  the  shape  of  the  radia- 
tion pattern  of  a  jet  aircraft,  IR  acquisition 
may  occur  just  prior  to  crossover  for  some 
jet  aircraft  and  just  at  crossover  or  beyond 
for  other  jet  aircraft. 


Figure  37.— Radial  Pattern  of  Typical 
Helicopter  With  Exhaust  on  Left  Side. 
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(b)   The  helicopter  shown  in 
figure  37  has  a  front-mounted  engine  and  the 
pattern  is  based  on  an  exhaust  directed  toward 
the  left  rear.   Shielding  of  the  source  of 
radiation  by  the  aircraft's  fuselage,  interior 
firewalls,  and  engine  mounts  permit  very  little 
radiation  from  the  right  side  of  the  craft. 
However,  this  particular  engine  exhausts  pro- 
duces strong  radiations  from  the  front,  left 
side,  and  left  rear  of  the  helicopter.   Heli- 
copters with  top  mounted  rear  exhaust  engines 
produce  a  radiation  pattern  similar  to  that  of 
jet  aircraft.   The  radiation  patterns  of  each 
type  of  aircraft  differ,  but  in  general,  are 
strongest  in  aspects  where  the  exhaust  is 
viewed  most  directly. 

(2)  Missile  Infrared  Radiation 
Seeker  Sensitivity. — The  missile  detects  a 
target  by  optically  focusing  target  IR  radia- 
tions on  the  surface  of  an  IR  detector  in  the 
missile  seeker  system.   The  detector  cell 
changes  its  electrical  characteristics  in  the 
presence  of  IR  radiation;  the  amount  of  change 
depends  on  the  strength  of  the  IR  radiation 
received.   The  temperature  of  the  cell  de- 
termines the  minimum  signal  strength  that  can 
be  detected.   The  optimum  detector  cell  sensi- 
tivity occurs  at  approximately  minus  100  de- 
grees Fahrenheit.   Detection  occurs  whenever 
the  IR  radiation  signal  changes  the  electrical 
characteristics  of  the  cell  enough  to  activate 
the  seeker  circuits. 

(3)  Atmospheric  Limitations. — The 
atmosphere  is  not  completely  transparent  to 
IR  radiations.   Certain  gases  in  the  atmos- 
phere, primarily  carbon  dioxide  and  water 
vapor,  absorb  energy  in  the  IR  radiation  fre- 
quency spectrum.   Because  the  amount  of  carbon 
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dioxide  in  the  air  is  fairly  constant,  its 
effect  on  detection  range  is  constant  and  need 
not  be  considered  by  the  gunner.   Water  vapor, 
however,  varies  widely  with  geographic  location 
and  local  weather  conditions  and  can  adversely 
affect  Redeye  engagement  capabilities.   In 
general,  the  higher  the  humidity,  the  shorter 
the  range  of  IR  radiation  acquisition.   Other 
particles  in  the  atmosphere,  such  as  dust, 
smoke,  fog,  and  rain,  will  absorb  and  scatter 
IR  radiations  and  reduce  IR  acquisition  ranges. 

(4)   Background  Radiations. — All 
objects  emit  some  degree  of  energy  in  the  IR 
radiation  frequency  spectrum.   The  sun  is  an 
extremely  strong  source  of  IR  radiation  and 
must  be  avoided  when  firing  the  Redeye  weapon. 
If  the  sun's  direct  rays  enter  the  field  of 
view  of  the  seeker,  it  will  track  the  sun 
rather  than  the  target.   The  sun's  IR  radia- 
tion is  also  reflected  from  objects,  causing 
these  objects  to  become  secondary  sources  of 
background  radiation.   Typical  secondary 
sources  are  bodies  of  water,  bare  hillsides, 
and  white  clouds.   Some  sources  of  secondary 
background  radiation  are  shown  in  figure  JB. 
The  Redeye  IR  radiation  seeker  can  discriminate 
between  radiations  from  small  point  sources, 
such  as  the  tailpipe  of  a  jet,  and  large  back- 
ground sources,' such  as  clouds  and  terrain. 
With  the  exception  of  the  sun,  the  hot  metal 
parts  of  the  engine  exhaust  system  of  the 
target  are  usually  the  smallest  and  hottest 
objects  in  the  environment  and,  therefore  can 
be  acquired  and  tracked  by  the  missile  seeker. 

2305.   RANGE  TECHNIQUES  AND  RANGE  RING  PROFILES 

Two  important  procedures  in  using  the 
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Figure  38. — Background  Radiations. 

Redeye  weapon  are  proper  use  of  the  sight  and 
estimation  of  the  target  range.   Proper  use  of 
the  sight  requires  practice.   Range  estimation 
requires  a  knowledge  of  aircraft  sizes,  and 
distance-size  relationships,  using  the  sight. 
Target  ranging  is  accomplished  by  the  use  of 
the  range  ring  located  within  the  sight. 

a.   Sight  Description 

(1)  Launcher  Sight. — The  launcher 
sight  is  used  to  aid  the  gunner  in  acquiring 
and  ranging  the  target.   In  addition,  the 
sight  provides  a  means  of  introducing  super- 
elevation (and  lead  if  required) . 

(2)  Sight  Reticle. — The  open  sight 
of  the  Redeye  weapon,  as  viewed  by  the  gunner 
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RANGE    RING 


18° 
SUPERELEVATION 

FOR   TARGETS 

CROSSING  LEFT 

TO  RIGHT 


LEAD  FOR  TARGETS 

CROSSING 

LEFT  TO  RIGHT 


15°  SUPERELEVATION 
FOR  INCOMING/OUTGOING 

TARGETS  OR  TARGETS 
CROSSING  RIGHT  TO  LEFT 


LEAD  FOR  TARGETS 

CROSSING 

RIGHT  TO  LEFT 


Figure  39. — Diagram  of  Open  Sight 
Assembly  (M41E2) . 

(see  fig.  39),  consists  of  a  front  range  ring, 
a  middle  aperature  with  three  semicircular 
openings  below,  and  a  rear  peepsight.   The 
peepsight  is  located  at  the  rear  of  the  sight 
and  used  by  the  gunner  to  properly  aline  the 
other  elements.   The  small  range  ring  is  lo- 
cated  at  the  forward  end  of  the  sight  and  used 
by  the  gunner  to  estimate  the  range  of  a  target. 
The  three  semicircular  rings  provide  for  in- 
sertion of  superelevation  and  lead  angle. 

(3)   Range  Ring. — Within  the  gun- 
ner's field  of  view,  the  range  ring  is  10  mils 
in  diameter  and  has  a  notch  2.5  mils  wide  at 
the  bottom.   The  range  ring  is  boresighted  so 
the  caged  missile  seeker  will  be  centered  on 
the  target  that  the  gunner  is  visually  track- 
ing.  The  range  ring  is  used  by  the  gunner  to 
aline  the  launch  tube  directly  with  the  target 
as  well  as  to  determine  target  range. 
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b.   Target  Ranging. — The  Redeye  firing 
decision  depends  on  the  gunner  determining 
when  the  target  is  within  the  effective  launch 
zone  of  the  missile.   This  decision  requires 
a  knowledge  of  the  type  of  target  being  en- 
gaged and  the  ability  to  range  the  target.   The 
Redeye  sight  pattern  can  be  used  in  determining 
target  range.   Ranging  with  the  Redeye  sight 
is  performed  by  measuring  the  size  of  the 
target  in  relation  to  the  sight  range  ring. 
When  the  target  image  is  superimposed  on  the 
sight  range  ring,  the  target  image  size  will 
change  as  the  range  to  the  target  increases  or 
decreases.   The  target  size  as  seen  by  the 
gunner  through  the  range  ring  is,  therefore, 
related  to  target  range.   The  gunner  forms  a 
mental  profile  of  the  various  representative 
low-medium  and  high  performance  aircraft  and 
applies  these  profiles  to  the  range  ring  to 
solve  ranging  problems. 

(1)  Use  of  the  Range  Ring  Profiles. 
— The  target  width  as  seen  through  the  range 
ring  is  expressed  as  one-half  range  ring  dia- 
meter, one-third  range  ring  diameter,  etc.   The 
Redeye  gunner  need  only  determine  the  space  the 
target  image  covers  in  the  range  ring.   A 
target  image  will  appear  greater  than  the 
diameter  of  the  range  ring  as  range  to  the 
target  decreases.   This  can  be  expressed  as 
twice  the  range  ring  diameter  or  three  times 
the  range  ring  diameter.   Example  of  two  types 
of  helicopters  at  various  ranges  and  a  high 
performance  jet  aircraft  are  shown  in  figures 
40  and  41. 

(2)  Maps  and  Range  Cards . — A  mili- 
tary map  can  be  used  for  determining  distance. 
The  map  is  used  to  plot  distances  to  various 
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1   ONE-HALF  RANGE  RING 
DIAMETER,  RANGE  4  KM 


3.  THREE-FOURTHS  RANGE 
RING  DIAMETER,  RANGE 
2.7  KM . 


2   TWO  TIMES  RANGE  RING 
DIAMETER,  RANGE  1  KM. 


4.  FOUR  TIMES  RANGE  RING 
DIAMETER,  RANGE  0.5  KM. 


1    ONE-THIRD  RANGE  RING 

DIAMETER,  RANGE  3.0  KM. 


3.   RANGE  RING  DIAMETER, 
RANGE  1  KM. 


2.   TWO  TIMES  RANGE  RING 

DIAMETER,  RANGE  0.5  KM. 


4.   ONE-THIRD  RANGE  RING 

DIAMETER,  RANGE  3.0  KM. 


Figure  40. — Range  Ring  and  Target 
Profile  of  Helicopters. 
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THREE-FOURTH    RANGE    RING 
DIAMETER,    RANGE    4    KM. 


2.       RANGE    RING   DIAMETER, 
RANGE    3    KM. 


THREE   TIMES    RANGE    RING 
DIAMETER,    RANGE    1    KM. 


RANGE    RING    DIAMETER, 
RANGE    3    KM. 


5.       THREE   TIMES    RANGE    RING 
DIAMETER,    RANGE    1    KM. 


Figure  41. — Range  Ring  and  Target  Profiles 
of  Attack  Bomber. 

landmarks  or  terrain  features.   When  team 
personnel  are  oriented  with  a  military  map 
and  know  approximate  distances  to  various 
landmarks,  it  is  a  simple  matter  to  construct 
a  range  card.   (See  fig.  42.)   The  purpose  of 
the  range  card  is  to  enable  the  FAAD  gunner 
to  have  a  ready  reference  to  various  ranges 
within  view  of  the  position.   By  knowing  the 
capabilities  and  limitations  of  the  weapon  and 
the  ranges  of  various  landmarks  and  objects, 
the  gunner  can  readily  determine  if  a  target 
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can  be  engaged.   Targets  to  be  engaged  by  Red- 
eye teams  generally  will  be  operating  at  low 
altitudes.   Accordingly,  the  slant  range  (line 
of  sight  distance)  to  these  targets  will  be 
only  slightly  greater  than  the  horizontal 
range  (the  distance  to  a  point  in  the  hori- 
zontal plane  directly  below  the  target) .   This 
difference  is  not  considered  consequential. 

(3)   Other  Ranging  Aids. — Other  aids 
for  estimating  ground  distance  to  distant  ob- 
jects are  binoculars.  Redeye  weapon  long  ring, 
and  the  gunner's  hand.   These  aids  are  used  to 
supplement  data  more  easily  obtained  from  maps 
when  maps  are  not  available.   The  gunner  may 
sight  an  object  with  binoculars  or  through  the 
range  ring  of  the  weapon  and,  by  using  the 
range  ring  profiles  previously  described,  find 
the  range  of  specific  landmarks  or  temporary 
objects  located  on  the  ground  within  view  of 
the  position.   The  use  of  the  hand,  fingers, 
or  thumb  may  also  be  used  to  estimate  range. 
FM  6-135,  Adjustment  of  Artillery  Fire  by  the 
Combat  Soldier,  describes  the  process. 

2306.   CONDUCT  OF  FIRE 

a.   General. — The  gunner  must  know  the 
general  target  characteristics  and  the  best 
weapon  employment  techniques  to  maximize  ef- 
fectiveness of  the  Redeye  weapon.   This  section 
discusses  gunner  techniques  of  fire  combined 
with  the  functional  steps  of  weapon  firing 
procedure,  factors  which  govern  the  gunner's 
decision  to  activate  the  weapon,  hold  fire, 
resume  fire,  and  cease  fire.   The  information 
contained  in  target  detection  and  search  and 
scan  procedures  explained  how  the  gunner  vis- 
ually detected  the  target  and  infrared 
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acquisition  explained  how  the  target  was  ac- 
quired.  Ranging  techniques  explained  how,  if 
the  target  is  hostile,  the  gunner  ranges  to  de- 
termine whether  it  can  be  engaged  or  not.   The 
gunner  must  study  the  material  in  this  section 
and  the  material  in  FM  23-17A,  Redeye  Guided 
Missile  System  (U) ,  to  gain  and  maintain  an 
understanding  of  Redeye  employment  techniques. 

(1)   Gunner  Skills  .—Gunner  skills 
are  directly  related  to  training  and  are 
developed  and  measured  in  the  following  areas: 

(a)  Identification  and  recog- 
nition of  aircraft  by  visual  means. 

(b)  Evaluation  of  the  threat 
and  engagement  probability  in  consideration  of 
the  target,  type,  path,  speed,  range,  and  IR 
radiation  characteristics. 

(c)  Preparation  of  the  weapon 

for  firing. 

(d)  Determination  of  the  area 
in  which  aircraft  can  be  acquired  by  the  Redeye 
weapon  based  upon  target  IR  radiation  charac- 
teristics, speed,  course,  aspect,  and  weapon 
seeker  capabilities. 

(e)  Positioning  the  weapon  to 
the  estimated  acquisition  area,  ranging,  and 
electrically  energizing  (warmup)  the  weapon  at 
the  proper  time.   The  warmup  time  decision 
considers  the  limited  launcher  BCU  life,  the 
time  of  entry  of  the  target  into  the  acqui- 
sition zone,  and  the  time  until  the  missile 
can  be  launched. 

(f)  Acquisition  of  the  target 
after  entry  into  the  probable  acquisition  zone 
by  pointing  the  weapon  so  that  the  sight 
range  ring  is  held  on  the  target.   The  tone 
from  the  audio  acquisition  indicator  is  used 
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to  determine  if  IR  radiations  from  the  target 
are  being  received. 

(g)   Uncaging  switch  activa- 
tion followed  by  ensuring  the  seeker  is  track- 
ing the  target  by  listening  to  the  changed 
audible  tone  output  from  the  weapon. 

(h)   Alternate  procedures  if 
IR  radiation  is  lost  between  uncage  and  acti- 
vation of  the  fire  trigger  which  involves 
recaging  and  attempting  to  reacquire  the  tar- 
get. 

(i)   Determination  of  require- 
ment to  lead  the  target  and  direction  of  lead 
based  on  target  course,  speed,  and  range.   In- 
sertion of  superelevation  (and  lead  angle  in 
the  correct  direction  if  required) . 

(j)   Determination  of  optimum 
firing  time  to  ensure  maximum  probability  of 
an  effective  engagement. 

(k)   Activation  of  the  firing 
trigger  at  the  proper  time  and  holding  the 
trigger  and  maintaining  superelevation  and 
lead  until  launch  while  maintaining  track 
(follow-thru) . 

(2)   Activate. — The  "activate"  zone 
encompasses  the  entire  area  within  which  the 
target  may  be  when  the  gunner  should  activate 
the  weapon.   The  determination  of  the  "acti- 
vate" zone  is  very  important  in  technique  of 
fire  on  all  targets.   A  high-speed  target  will 
be  in  the  launch  zone  for  a  short  period  of 
time  and  the  activation  zone  has  been  estab- 
lished to  allow  weapon  warmup  prior  to  launch. 
For  specific  explanation  of  "activate"  zones, 
see  FM  23-17A,  Redeye  Guided  Missile  System 
(U) .   The  gunner  is  able  to  determine  the 
activation  zone  for  a  specific  target  engage- 
ment after  determination  of  target  track  and 
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track  type.   The  gunner  must  activate  the 
weapon  at  least  3  to  5  seconds  before  the 
target  comes  within  IR  acquisition  range.   When 
preparing  to  engage  a  low-medium  or  high  per- 
formance target,  the  gunner  will  activate  the 
weapon  as  soon  as  he  determines  the  target  is 
within  the  activation  zone.   If  the  BCU  life 
is  exceeded,  he  may  still  continue  the  engage- 
ment by  inserting  a  new  BCU  in  the  weapon. 

(3)   Launch. — The  missile  launch 
zone  defines  the  volume  of  space  within  which 
the  target  may  be  successfully  engaged.   The 
target  must  be  within  the  launch  zone  defined 
by  the  missile  performance  boundaries,  and 
positive  IR  acquisition  must  be  achieved.   The 
size  and  shape  of  the  launch  zones  and  their 
location  with  respect  to  the  gunner  will  vary 
with  target  speed  and  altitude.   Launch  for 
low-medium  performance  aircraft  may  take  place 
as  soon  as  the  target  is  within  the  determined 
launch  limits  and  IR  acquisition  has  occurred. 
If  the  low-medium  performance  target  is  within 
the  launch  zone  and  IR  acquisition  has  not 
occurred  prior  to  the  end  of  the  BCU  life, 
the  gunner  must  use  another  BCU.   The  optimum 
time  for  missile  launch  for  high-performance 
aircraft  is  a  function  of  crossover  point  and 
IR  acquisition.   If  IR  acquisition  occurs 
prior  to  crossover,  the  gunner  will  uncage  the 
gyro,  insert  superelevation  (and  lead  if 
required) ,  and  fire  in  accordance  with  the 
applicable  engagement  procedures  for  an  in- 
coming-overhead target.   If  IR  acquisition 
occurs  after  crossover,  the  gunner  will  then 
perform  the  firing  sequence  as  quickly  as 
possible.   The  gunner's  determination  as  to 
when  to  hold  fire  and  resume  fire  are  functions 
of  weapon  capabilities  and  limitations  and  are 
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described  in  the  techniques  of  fire  rules 
found  in  FM  23-17A,  Redeye  Guided  Missile 
System  (U) . 

(4)   Cease  Fire. — At  the  point  along 
the  aircraft  course  when  the  gunner  estimates 
the  target  to  be  outside  the  launch  zone,  he 
must  cease  fire.   This  estimate  is  based  on 
the  gunner's  ability  to  range  the  target  with 
the  Redeye  weapon  sight. 

b.   Firing  Technique  for  Engaging  Low- 
Medixjm  Performance  Targets 

(1)  Typical  Low-Medium  Performance 
Characteristics . — The  identifying  character- 
istics of  typical  low-medium  performance 
aircraft  are  as  depicted  in  figure  43. 

(2)  Technique  of  Fire  Rules. — For 
engagement  of  this  type  of  target,  the  gunner 
may  refer  to  technique  of  fire  rules  and  per- 
formance capability  as  described  in  FM  23-17A, 
Redeye  Guided  Missile  System  (U) . 

(3)  Engagement  Sequence. — Figure 
44  shows  the  sequence  of  events  in  the  engage- 
ment of  a  low-medi\im  performance  target.   The 
engagement  should  proceed  as  follows: 

(a)  Visual  Detection. — The 
gunner  searches  and  scans  for  aircraft.  When 
the  aircraft  is  detected,  gunner  visually 
tracks  the  aircraft  and  readies  the  weapon. 

(b)  Determination  of  Aircraft 
and  Track  Type. — Gunner  classifies  aircraft  by 
performance  type  and  track.   Target  track  type 
is  determined  to  be  incoming-crossing,  out- 
going-crossing, incoming-overhead,  or  outgoing- 
overhead. 

(c)  Acquisition  of  Target  in 
Sight  Range  Ring. — Gunner  shoulders  the  weapon, 
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points  it  in  the  direction  of  the  target,  and 
usually  acquires  the  target  in  the  sight 
range  ring.   He  begins  tracking  and  ranging 


DIMENSIONS 


1.  Propeller  (Small): 

Wingspan  10  meters 

Length  of  fuselage  10  meters 

2.  Propeller  (Large)  : 

Wingspan  30  meters 

Length  of  fuselage  2  5  meters 

3.  Helicopter  (Small): 

Cabin  width  1-3  meters 

Length  of  fuselage  10  meters 

4.  Helicopter  (Large) : 

Cabin  width  3-6  meters 

Length  of  fuselage  20  meters 

CRUISING  SPEED 

0-300  knots 
IR  CHARACTERISTICS 

Incoming,  outgoing,  and  crossing. 


Figure  43.— Dimensions  and  Characteristics  of 
Typical  Low-Medium  Performance  Aircraft. 
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Figure  44. — Engagement  Procedures  for 
Low-Medium  Perfoirmance  Target. 
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the  target  (using  the  methods  described  in 
target  ranging  and  the  criteria  specified  in 
FM  23-17A,  Redeye  Guided  Missile  System  (U) ) 
to  determine  target  positxon  in  relation  to 
the  activation  zone.   When  an  incoming  target 
is  estimated  to  be  beyond  the  activation  zone, 
the  gunner  waits  until  the  target  is  within 
the  activation  zone  to  activate  the  weapon. 
When  the  target  is  outgoing  beyond  the 
activation  zone,  the  gunner  does  not  activate 
the  weapon. 

(d)  Activation. — The  gunner 
activates  the  weapon  when  the  target  is  esti- 
mated to  be  within  the  activation  zone.   Most 
low-medium  performance  aircraft  have  IR  radia- 
tion characteristics  which  allow  the  gunner  to 
acquire  them  from  both  an  incoming  and  outgoing 
aspect.   The  gunner  must  recall  the  range  ring 
profile  of  the  specific  type  (large-small) 
target  in  relation  to  the  activation  zone. 
When  the  gunner  activates  the  weapon,  it  takes 
it  approximately  3  to  5  seconds  to  warm  up. 
During  warmup,  the  gunner  continues  to  track 
the  target  in  the  range  ring. 

(e)  IR  Acquisition. — The 
weapon  is  capable  of  detecting  IR  radiation 
3  to  5  seconds  after  activation.   The  gunner 
tracks  the  target  in  the  range  ring  with  the 
gyro  in  the  caged  condition  until  IR  acqui- 
sition is  achieved.   When  this  occurs,  he 
uncages  the  gyro  as  soon  as  possible  by  press- 
ing and  holding  the  uncaging  switch.   The 
gunner  ensures  the  seeker  is  tracking  and, 

if  the  audible  tone  is  good,  continues 
to  track  the  target.   If  seeker  tracking  is 
not  obtained  or  is  lost,  the  gunner  releases 
the  uncaging  switch  which  recages  the  gyro 
and  continues  to  track  the  target.   When  IR 
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acquisition  is  again  attained,  he  uncages  and 
checks  for  seeker  tracking. 

(f )  Verification  of  Target 
Track. — The  gunner  verifies  the  latest  target 
direction  to  determine  whether  the  target  is 
on  the  same  course  or  has  altered  its  initial 
course. 

(g)  Range  Estimation, 
Incoming. — If  the  aircraft  is  incoming  and  the 
gunner  determines  that  it  is  in  the  launch 
zone,  he  proceeds  with  the  engagement  firing 
sequence.   If  the  gunner  determines  it  is 
outside  the  launch  zone  and  inside  the  inner 
launch  boundary,  he  waits  until  the  target 
passes  the  inner  launch  boundary  and  enters 
the  launch  zone  and  then  proceeds  with  the 
firing  sequence. 

(h)   Range  Estimation,  Out- 
going.— If  the  aircraft  is  outgoing  and  the 
gunner  determines  that  it  is  in  the  launch 
zone,  he  proceeds  with  the  engagement  firing 
sequence.   If  the  gunner  determines  the  target 
is  inside  the  inner  launch  boundary,  he  waits 
until  the  target  reenters  the  launch  zone  and 
continues  the  firing  sequence.   If  the  gunner 
determines  the  outgoing  target  is  beyond  the 
launch  zone,  he  ceases  the  engagement. 

(i)   Positive  Identification. — 
The  team  leader  positively  identifies  the  air- 
craft  as  hostile  and  notifies  the  gunner. 
Final  positive  identification  must  take  place 
prior  to  the  firing  stage. 

{ j )   Superelevation,  Lead,  and 
Fire. — When  the  gunner  determines  that  the 
target  is  within  the  launch  zone,  he  uncages 
and  inserts  superelevation  (and  lead  if  re- 
quired) .   If  the  acquisition  tone  is  good,  the 
gunner  presses  and  holds  the  firing  trigger 
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until  after  missile  ejection,  ensuring  that 

he  continues  to  track  the  target  (follow- thru) . 

c.   Firing  Technique  for  Engaging  a 
High-Performance  Target 

(1)  Typical  High-Performance 
Aircraft  Characteristics. — The  identifying 
characteristics  of  a  typical  high-performance 
aircraft  are  as  depicted  in  figure  45. 

(2)  Technique  of  Fire  Rules. — For 
engagement  of  this  type  of  target,  the  gunner 
may  refer  to  detailed  technique  of  fire  rules, 


DIMENSIONS 

1.  Small  Jet  Aircraft: 

Wingspan  10  meters 

Length  of  fuselage  15  meters 

2.  Large  Jet  Aircraft: 

Wingspan  25  meters 

Length  of  fuselage  30  meters 

GROUND  ATTACK  SPEED  DURING  CLOSE-IN  GROUND 
SUPPORT 

About  300  knots  (150  meters  per  second) 
IR  CHARACTERISTICS 

Incoming-crossing  and  outgoing. 


Figure  45. — Dimensions  and  Characteristics 
of  Typical  High-Performance  Aircraft. 
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performance  capabilities,  range  ring,  and 
target  profiles,  illustrated  in  FM  23-17A, 
Redeye  Guided  Missile  System  (U) . 

pj   Engagement  Sequence. — Figure 

46  shows  the  sequence  of  engagement  of  a  high- 
performance  target.   The  incoming-crossing, 
outgoing-crossing,  and  outgoing-overhead  target 
engagement  should  proceed  as  follows: 

(a)  Visual  Detection. — The 
gunner  searches  and  scans  for  aircraft.   When 
the  aircraft  is  detected,  the  gunner  visually 
tracks  the  aircraft.   The  weapon  should  be 
readied  prior  to  engagement  as  described  m 
section  4  of  this  chapter. 

(b)  Determination  of  Aircratt 
and  Track  Type.— The  gunner  classifies  the 
aircraft  by  performance  type  and  track.   Target 
track  is  determined  to  be  incoming-crossing, 
outgoing-crossing,  incoming-overhead,  or 
outgoing-overhead.   The  gunner  makes  an  esti- 
mate of  target  track  to  determine  the  cross- 
over line  prior  to  tracking  the  target  and 
applies  the  right  angle  fire  delay  rule,  if 
applicable.   An  engagement  procedure  for  en- 
gaging incoming-overhead  targets  is  described 

below. 

(c)  Acquisition  of  Target  in 

Sight  Range  Ring.— The  gunner  shoulders  the 
weapon,  points  it  in  the  direction  of  the  tar- 
get, and  visually  acquires  the  target  in  the 
range  ring.   He  begins  tracking  and  ranging 
the  target  to  determine  target  range  in  rela- 
tion to  the  activation  zone.   When  an  out- 
going-crossing or  outgoing-overhead  target 
is  estimated  to  be  beyond  the  incoming  activa- 
tion zone,  the  gunner  waits  for  the  target  to 
be  in  the  incoming  activation  zone.   When  an 
outgoing-crossing  target  is  estimated  to  be 
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Figure  46. — Engagement  Procedures  for 
High-Performance  Target. 
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outside  the  outgoing  activation  zone,  the 
gunner  does  not  activate  the  weapon. 

(d)  Activation. — The  gunner 
activates  the  weapon  when  the  target  is,>esti- 
mated  to  be  within  the  activation  zone.   This 
allows  the  weapon  sufficient  warmup  time  to 
enable  the  weapon  to  acquire  the  target  prior 
to  crossover,  if  sufficient  IR  energy  is 
radiated  from  the  target.   During  warmup,  the 
gunner  continues  to  track  the  target  in  the 
range  ring.   The  gunner  must  recall  the  range 
ring  profile  on  the  specific  type  target  in 
relation  to  the  activation  zone  so  that  he  can 
estimate  when  the  target  is  within  the 
"activate"  zone. 

(e)  IR  Acquisition. — When  the 
target  has  not  passed  the  crossover  point  and 
IR  radiation  is  acquired,  the  gunner  uncages 
the  gyro  as  soon  as  possible.   The  gunner 
checks  seeker  tracking  and,  if  the  audible  tone 
is  good,  continues  to  track  the  target.   When 
seeker  tracking  is  not  obtained  or  is  lost 
(audible  tone  is  not  good) ,  the  gunner  releases 
the  "uncage"  switch,  reestablishes  tracking, 
and  repeats  the  sequence,  until  IR  radiation 

is  acquired.   This  procedure  is  valid  prior 
to  and  after  target  reaches  the  crossover 
point. 

(f )  Verification  of  Target 
Track. — The  gunner  applies  the  right  angle 
rule  (see  FM  23-17A,  Redeye  Guided  Missile 
Missile  System  (U) )  and  determines  whether  the 
target  is  on  the  same  course  or  has  altered 
its  initial  course.   If  the  target  track  has 
changed,  the  gunner  must  then  use  the  engage- 
ment procedures  applicable  to  the  new  target 
track.   (See  fig.  46.) 

(g)  Range  Estimation. — Range 
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estimation  procedures  are  the  same  as  for  low- 
medium  performance  aircraft. 

(h)   Positive  Identification. — 
The  team  leader  positively  identifies  the  air- 
craft  as  hostile  and  notifies  the  gunner. 
Final  positive  identification  must  take  place 
prior  to  the  firing  stage. 

(i)   Superelevation,  Lead,  and 
Fire. — As  soon  as  the  gunner  determines  the 
target  is  within  the  launch  zone  and  the  target 
has  been  positively  identified  as  hostile,  he 
inserts  superelevation  (and  lead  as  required) . 
If  the  acquisition  tone  is  good,  the  gunner 
presses  and  holds  the  firing  trigger,  contin- 
ues to  track  the  target  until  after  the  missile 
ejects.   The  gunner  must  ensure  he  follows 
through  with  the  target  track  until  after 
missile  ejection. 

(4)   Engagement  Sequence  (Incoming- 
Overhead  Target  Track) . — In  a  typical  engage- 
ment of  a  high-performance  target  on  an 
incoming-overhead  target  track,  the  target 
will  be  engaged  on  its  outgoing  course  after 
it  has  passed  close  to  (within  500  meters)  or 
over  the  gunner's  position.   This  engagement 
(see  fig.  4  7)  should  proceed  as  follows: 

(a)  Visual  Detection. — When 
the  aircraft  is  detected,  the  gunner  visually 
tracks  aircraft  and  tentative  identification 
of  aircraft  as  hostile  is  made  by  the  team 
leader. 

(b)  Determination  of  Aircraft 
and  Type  of  Track. — The  gunner  determines  the 
aircraft  to  be  a  jet.   He  also  determines  the 
size  of  aircraft  as  to  whether  it  is  large  or 
small.   Target  track  is  determined  to  be  in- 
coming-overhead . 

(c)  Preposition. — While 
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Figure  47. — Preposition  Technique  for  Incoming- 
Overhead  High-Performance  Target. 

visually  tracking  the  target  (without  using 
the  sight)  ,  the  gunner  shoulders  the  weapon. 
For  incoming-overhead  targets  (i.e. ,  targets 
within  500  meters  of  gunner's  position  or 
directly  overhead) ,  the  gunner  should  not 
attempt  to  track  the  incoming  target  with  the 
sight.   For  this  type  of  target,  the  gunner 
should  aim  the  weapon  in  the  outgoing  direction 
toward  the  anticipated  launch  zone  (see  fig. 
47). 

(d)  Activation. — The  gunner 
initiates  warmup  as  soon  as  possible  after 
prepositioning. 

(e)  IR  Acquisition. — As  the 
incoming-overhead  target  passes  beyond  the 
crossover  point  or  over  the  gunner's  position, 
the  gunner  establishes  weapon  track.   The 
gunner  tracks  the  target  in  the  sight  range 
ring  with  the  gyro  in  caged  position  until  IR 
radiation  is  acquired.   Whe  IR  acquisition  is 
achieved,  the  gunner  uncages  the  gyro.   If 
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seeker  tracking  is  lost,  the  gunner  recages 
the  gyro,  continues  to  track  the  target  until 
IR  radiation  is  reacquired,  and  uncages  the 
gyro  again. 

(f)  Range  Estimation. — The 
gunner  determines  whether  the  target  is  inside 
or  outside  the  launch  zone.   If  target  range 
is  determined  to  be  greater  than  effective 
launch  range,  he  ceases  engagement.   When  the 
gunner  determines  the  target  is  within  effec- 
tive range,  he  proceeds  with  the  firing 
sequence. 

(g)  Positive  Identification. -- 
The  team  leader  positively  identifies  the  air- 
craft  as  hostile  and  notifies  the  gunner. 
Final  positive  identification  must  take  place 
prior  to  the  firing  stage. 

(h)   Superelevation,  Lead,  and 
Fire. — When  the  gunner  determines  the  target 
is  within  the  launch  zone,  he  inserts  super- 
elevation (and  lead  as  required) .   If  the 
seeker  tracking  tone  is  good,  the  gunner 
presses  and  holds  the  firing  trigger  and 
continues  to  track  (follow-thru)  until  after 
missile  ejection. 

d.   Multiple  Targets. — During  attacks 
by  multiple  aircraft,  the  team  leader  coordi- 
nates the  fire  of  both  team  members  to  ensure 
that  the  greatest  threat  is  engaged  first. 
During  multiple  aircraft  attacks,  the  team 
leader  and  the  gunner  initiate  and  continue 
the  identification  process  throughout  the 
engagement. 
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Section  IV.   FIRING  PROCEDURES 


2  401.   INTRODUCTION 

A  complete,  smoothly  executed  firing 
sequence  is  an  absolute  requirement  in  the  use 
of  the  Redeye  missile  system.   The  gunner  must 
know  the  firing  sequence  and  perform  it  auto- 
matically to  be  successful.   Operation  of  the 
weapon  consists  essentially  of: 

a.  Removing  the  cap  assembly  and  recep- 
tacle cap  and  inserting  the  BCU  in  the  launcher. 

b.  Commencing  visual  tracking  and 
ranging. 

c.  Activating  the  weapon  when  the  target 
enters  the  activation  zone  by  operating  and  re- 
leasing the  safety  and  actuator  device  and  con- 
tinuing to  track. 

d.  Acquiring  the  target. 

e.  Uncaging  the  gyro. 

f.  Applying  superelevation  (and  lead 
as  required) . 

g.  Pressing  and  holding  the  firing 
trigger. 

h.   Continuing  to  track. 
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\  13  METERS 

*  (42  FEET) 


Figure  48. — Firing  Area  Safety  Diagram. 

2402.   FIRING  INSTRUCTIONS 

a.  Precautions  Prior  to  Firing. — Safety 
precautions  which  the  gunner  must  observe  prior 
to  firing  are: 

(1)  Ensure  that  the  launcher  area 

is  clear  of  personnel  and  equipment  for  a  radius 
of  at  least  13  meters  behind  the  weapon  (see  fig. 
48) .   If  team  members  are  separated  by  less  than 
13  meters  in  a  tactical  situation,  the  gunner 
not  engaging  the  target  is  responsible  for  stay- 
ing outside  the  weapon  backblast  hazard  area. 

(2)  Never  fire  with  launcher  ele- 
vated more  than  65  degrees  (after  superelevation 
is  applied) . 

(3)  Do  not  fire  from  a  kneeling  or 
prone  position;  fire  from  a  standing  position 
only. 

(4)  A  plastic  eyeshield  attached  to 


119 


the  weapon  and  the  sight  reticle  afford  eye  pro- 
tection during  firing.   In  nontactical  firings, 
helmet,  flak  jacket,  and  ear  protection  devices 
are  mandatory.   The  following  paragraphs  explain 
the  step-by-step  procedures  that  the  gunner  fol- 
lows in  firing  the  Redeye  weapon.   The  exact 
sequence  of  steps  may  vary  with  the  ta'ctical 
situation. 

240  3.   BCU  RECEPTACLE  CAP  REMOVAL  AND 
REPLACEMENT 

The  Redeye  weapon  is  shipped  with  a 
receptacle  cap  in  the  launcher  BCU  receptacle 
to  keep  the  launcher  electronic  contacts  clean. 
The  cap  should  be  kept  in  place  until  a  BCU  is 
inserted.   Remove  the  receptacle  cap  by  twist- 
ing it  counterclockwise;  replace  by  reversing 
this  procedure. 

2404.  VISUAL  TRACKING  AND  TARGET  RANGING 

The  gunner  visually  tracks  the  target 
and  determines  if  it  is  within  range  of  the 
weapon.   Range  to  the  target  is  estimated,  using 
the  sight  range  ring  inside  the  sight  assembly. 
(See  fig.  39.)   A  detailed  explanation  of  range 
estimation  (target  ranging)  is  provided  in  sec- 
tion 3  of  this  chapter. 

2405.  WEAPON  ACTIVATION  AND  WARMUP 

The  gunner  presses  the  safety  and  actu- 
ator device  which  activates  the  BCU  for  launcher 
power.   It  takes  approximately  3  to  5  seconds 
for  the  weapon  to  warm  up.   The  location  of  the 
activation  zone  varies  with  the  type  of  target, 
its  velocity,  and  its  flight  path. 

120 


2406.   TARGET  ACQUISITION 

When  the  gunner  positions  the  sight  so 
that  the  target  appears  in  the  center  of  the 
range  ring,  an  audible  and  vibrating  signal  pro- 
vides an  indication  that  the  missile  seeker  has 
acquired  a  target.   If  the  target  is  within  ef- 
fective range  and  steady  target  acquisition 
signals  are  received,  the  gunner  proceeds  with 
the  firing  sequence.   Two  conditions  must  be 
present  for  the  missile  seeker  to  acquire  target 
infrared  radiation: 

a.  The  weapon  must  be  activated  and 
pointed  at  the  target. 

b.  The  infrared  radiation  from  the  tar- 
get must  be  sufficiently  strong. 

240  7.   UNCAGING  SWITCH 

The  seeker,  when  caged,  is  aligned  with 
the  sight  range  ring  for  target  acquisition  and 
must  be  released  to  automatically  track  a  moving 
target  before  superelevation  (and  lead  if  re- 
quired) is  inserted.   The  uncaging  switch  un- 
cages the  gyro.   The  uncaging  switch  will  not  be 
activated  until  after  the  missile  seeker  has 
acquired  the  target.   When  uncaged  and  tracking, 
a  distinct  seeker-tracking  sound  is  normally 
audible.   The  uncaging  switch  also  acts  as  a 
safety  interlock  to  prevent  the  missile  from 
being  fired  until  both  the  uncaging  switch  and 
firing  trigger  are  activated. 

2408.   SUPERELEVATION  AND  LEAD 

a.   Superelevation  is  introduced  to 
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compensate  for  missile  tipoff,  caused  by  gravity 
during  the  period  between  missile  ejection  and 
sustainer  ignition.   Lead  must  be  inserted  for 
all  crossing  targets  to  minimize  missile  maneu- 
ver. 

(1)  With  the  gyro  uncaged  and  the 
seeker  tracking  the  target,  the  gunner  positions 
the  target  image  in  one  of  the  three  lower  semi- 
circles under  the  range  ring  to  introduce  super- 
elevation, and  lead  if  required.   Superelevation 
and  lead  help  to  establish  a  missile  attitude 
that  is  more  nearly  on  the  line  of  sight  to  the 
target  after  missile  launch,  and  prevents  the 
missile  from  impacting  the  ground  when  fired  at 
low-flying  targets. 

(2)  For  crossing  targets,  the  gunner 
inserts  10  degrees  lead  to  reduce  the  initial 
missile  maneuver  required  for  target  intercep- 
tion.  For  a  target  crossing  from  left  to  right, 
the  gunner  positions  the  launcher  so  as  to  cen- 
ter the  target  in  the  lower  left  semicircle  of 
the  sight.   For  a  target  crossing  from  right  to 
left,  the  gunner  centers  the  target  image  in  the 
lower  right-hand  semicircle  of  the  sight.   The 
target  must  always  appear  to  fly  toward  the  mid- 
dle superelevation  ring  after  superelevation  has 
been  inserted,  never  away  from  it.   No  lead  is 
required  for  straight  incoming  or  outgoing  tar- 
gets.  For  these  targets,  the  gunner  centers  the 
target  image  in  the  middle  circle  of  the  three 
lower  semicircles  of  the  sight. 

(3)  The  right  and  center  semicircu- 
lar positions  (see  fig.  39)  allow  the  gunner  to 
superelevate  the  weapon  15  degrees.   The  left 
position,  used  for  left  to  right  crossing  tar- 
gets, allows  the  gunner  to  superelevate  the 
weapon  18  degrees.   Precise  centering  of  the 
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target  is  not  necessary. 

2409.  INTERRUPTING  THE  FIRING  SEQUENCE 

a.  Since  the  normal  life  of  the  BCU  is 
at  least  30  seconds,  the  firing  sequence  may 
be  interrupted  for  reacquisition  of  the  target 
after  the  safety  and  actuator  device  has  been 
pressed,  if  the  firing  trigger  has  not  been 
pressed  within  this  time  period.   The  gunner 
then  replaces  the  BCU  before  engaging  another 
target.   If  the  Redeye  weapon  is  not  to  be 
used  again,  the  receptacle  cap  and  cover  are 
replaced. 

b.  After  the  gyro  is  uncaged,  and  the 
audible  acquisition  signal  is  lost,  the  uncag- 
ing switch  is  released  and  the  gunner  attempts 
to  reacquire  the  target. 

2410.  FIRING  TRIGGER 

With  the  uncaging  switch  held  down, 
pressing  and  holding  the  firing  trigger  acti- 
vates the  thermal  battery  and  the  delay  circuit 
in  the  missile.   The  delay  allows  the  missile 
battery  to  reach  nominal  output  voltage  before 
launcher  power  is  removed  and  the  missile  is 
fired. 

2411.  LAUNCHER  BATTERY/COOLANT  UNIT 
REPLACEMENT 

Warning:   Parts  of  the  launcher  BCU  get 
extremely  hot  (400  degrees  Fahrenheit)  when 
activated  and  stay  too  hot  to  touch  for  approx- 
imately 15  minutes.   Do  not  touch  the  case  of  a 
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hot  BCU  when  removing  it  from  the  BCU  recep- 
tacle. 

a.  To  remove  the  launcher  BCU,  grasp 
the  heat-insulated  cap  and  twist  it  counter- 
clockwise.  After  use,  it  may  be  discarded. 
Before  replacing  the  launcher  BCU,  make  certain 
that  the  safety  and  actuator  device  is  in  the 
safe  position. 

b.  To  replace  a  launcher  BCU,  insert  it 
in  the  launcher  BCU  receptacle  and  twist  it 
clockwise  until  it  locks  in  place. 
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Section  V,   SAFETY 


2501.  PURPOSE 

The  purpose  of  this  section  is  to  sum- 
marize general  safety  procedures  used  during 
shipping,  storage,  handling,  checking,  and  fir- 
ing of  the  Redeye  weapon. 

2502.  SHIPPING  AND  STORAGE 

The  weapon  will  never  be  shipped  or 
stored  with  the  BCU  inserted.   The  BCU  recep- 
tacle cap  and  front  cover  are  installed  and  the 
weapon  placed  in  the  shipping  and  storage  con- 
tainer prior  to  shipment  or  storage. 

2503.  HANDLING 

While  the  weapon  can  be  damaged  if  dropped 
or  handled  carelessly,  detonation  of  the  warhead 
or  ignition  of  the  motors  as  a  result  of  such 
mishandling  will  not  normally  occur.   If  the 
weapon  is  dropped  or  there  is  evidence  that  it 
has  been  subjected  to  rough  handling  during  ship- 
ment, it  should  be  returned  to  the  ammunition 
supply  point.   Weapons  considered  unsafe  for 
shipment  will  be  destroyed. 

2504.  FIRING 

a.   Safety  Equipment. — In  addition  to  his 
helmet,  the  gunner  is  required  to  wear  a  flak 
jacket  to  ensure  protection  under  nontactical 
conditions. 
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b.  Flying  Debris. — Flying  debris  is  a 
hazard  to  the  gunner  during  firing  if  the 
launcher  breech  is  closer  than  1  meter  to  the 
ground  or  an  obstacle  is  directly  to  the  rear 
of  the  gunner.   Debris  from  sustainer  ignition 
at  the  end  of  the  coast  phase  does  not  normally 
endanger  the  gunner  in  any  way. 

c.  Ear  Protection. — Under  nontactical 
conditions ,  ear  protection  is  required  to  pre- 
vent the  gunner  from  suffering  a  temporary  hear- 
ing loss  as  a  result  of  being  exposed  to  the 
noise  of  the  ejector  and  sustainer  motors  at 
ignition.   Plugs  are  available  in  the  supply 
system  for  this  purpose. 

d.  Additional  Precautions . --Personnel 
should  stay  clear  of  the  front  window  of  the 
missile.   There  have  been  incidents  of  outward 
explosion  of  the  front  window  caused  by  internal 
gas  leaks . 

2505.   FIRING  ANGLE  LIMITATIONS 

Never  fire  the  Redeye  weapon  from  a  kneel- 
ing or  prone  position.  Fire  only  from  the  stand- 
ing position  and  never  from  a  foxhole  or  in  front 
of  an  obstacle. 

a.   Maximum  Firing  Elevation  Angle. — The 
weapon  should  never  be  fired  at  a  launcher  ele- 
vation angle  greater  than  65  degrees.   If  firing 
is  done  at  an  elevation  angle  greater  than  65 
degrees,  the  blast  from  the  ejector  motor  may 
cause  earth  and  stone  particles  to  fly  upward 
and  cause  injury  to  the  legs  and  body  of  the 
gunner. 
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b.   Minimum  Firing  Elevation  Angle. — 
Because  the  Redeye  missile  tends  to  lose  alti- 
tude during  the  coast  phase  after  launch,  the 
launcher  must  be  elevated  to  a  minimum  elevation 
angle  of  15  degrees  before  firing  on  level  or 
near  level  terrain.   Whenever  tactically  possi- 
ble, the  gunner  should  take  a  firing  position  on 
elevated  terrain  to  obtain  a  clear  field  of  fire. 
An  elevated  firing  position  will  tend  to  reduce 
the  possibility  of  the  missile  hitting  the 
ground  after  launch  when  firing  at  low  altitude 
targets  which  bring  the  launcher  line  of  sight 
below  the  horizon. 

2506.  BATTERY/COOLANT  UNIT 

The  BCU  case  becomes  extremely  hot  (400 
degrees)  after  activation  and  should  not  be 
touched  for  15  minutes  after  it  has  been  acti- 
vated except  on  the  heat-insulated  ring.   The 
launcher  uses  a  thermal  battery  to  power  the 
Redeye  weapon  during  prelaunch  operation.   Re- 
moval of  the  battery /coolant  unit  from  the 
launcher  can  be  safely  done  by  grasping  the 
heat-insulated  ring  on  the  bottom  of  the  unit. 
Do  not  place  the  hand  under  the  activated  BCU. 
Grasp  the  sides  of  the  insulated  ring  for  re- 
moval. 

2507.  HANGFIRES,  MISFIRES,  AND  DUDS 

a.   If  the  weapon  does  not  function  prop- 
erly when  the  firing  trigger  is  depressed  and 
held  down  for  0.6  seconds  (i.e.,  if  the  missile 
is  not  ejected  from  the  launcher) ,  continue  to 
track  the  target  for  an  additional  3  seconds 
with  the  firing  and  uncaging  switches  depressed. 
If  the  weapon  has  not  fired  at  the  end  of  this 
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time,  keep  the  weapon  pointed  downrange,  release 
the  uncaging  and  firing  switches  and  remove  the 
launcher  BCU.   Keep  the  weapon  oriented  in  a 
safe  launch  position  for  10  minutes  to  preclude 
any  hazard  due  to  a  hangfire.   After  this  10- 
minute  wait,  contact  EOD  personnel  to  deactivate 
the  weapon. 

b.  In  instances  when  the  missile  is 
ejected  from  the  launcher  and  the  sustainer 
motor  fails  to  fire,  the  round  should  not  be 
approached  and  personnel  should  be  directed  to 
take  cover.   After  a  30-minute  period,  the 
round  can  be  considered  safe  and  should  be 
destroyed  in  place. 

c.  Shou-ld  the  missile  be  successfully 
launched  (ejector  and  sustainer  motors  fire) 
but  strike  the  ground  without  self-destruction, 
the  area  should  be  cleared  of  personnel  and  it 
should  be  destroyed  in  place. 

d.  When  the  weapon  must  be  destroyed, 
the  services  of  the  Explosive  Ordnance  Disposal 
Unit  should  be  requested.   Destruction  should 

be  complete  so  as  to  prevent  information  regard- 
ing the  missile  being  obtained  by  analysis  of 
the  debris. 

2  508.   SPECIAL  OPERATING  PRECAUTIONS 

a.   Radio  Frequency  Energy. — The  prob- 
ability of  accidental  detonation  of  the  warhead 
by  static  electricity  or  radio  frequency  is 
extremely  small.   However,  the  weapon  should 
not  be  stored,  handled,  or  fired  in  areas 
containing  high  levels  of  radio  frequency 
energy.   Shipboard  operations  require  special 
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modifications  to  the  weapon  because  of  this 
fact. 

b.  Weapon  Movement. — Whether  movement 
is  by  air,  sea,  rail,  or  motor  vehicle,  the 
weapon  should  be  placed  in  a  shipping  and  stor- 
age container  (Monopak)  prior  to  movement. 

c.  Battery/Coolant  Hazard. — It  is  highly 
unlikely  that  the  thermal  battery  inside  the  BCU 
could  be  accidentally  activated.   However,  to 
ensure  high  safety  standards,  the  batteries 
should  not  be  exposed  to  direct  high-power 
radio  frequency  energy  or  stored  near  flammable 
material. 
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Section  VI.   DESTRUCTION 
2  601.   GENERAL 

Destruction  of  the  Redeye  weapon  or  its 
components  is  performed  by  the  FAAD  team.   This 
action  is  taken  when,  in  the  judgment  of  the 
FAAD  unit  commander,  it  is  warranted. 

a.  When  destruction  is  directed,  due 
consideration  should  be  given  to  selecting  a 
site  of  destruction  that  will  not  create  a 
hazard  to  friendly  troops.   The  weapon  must  be 
destroyed  so  that  it  cannot  be  repaired  with 
components  from  other  weapons.   Adequate  des- 
truction requires  that  key  components  be  des- 
troyed or  damaged  beyond  repair.   However,  when 
circumstances  prevent  destruction  of  all  key 
components,  destruction  priority  shall  be  given 
to  those  components  most  difficult  to  replace. 
The  seeker  head  must  receive  top  priority  during 
destruction  and  must  be  destroyed  on  each  weapon 
so  that  the  enemy  cannot  reconstruct  one  complete 
weapon  from  several  damaged  ones. 

b.  The  missile  can  best  be  destroyed  by 
firing  the  Redeye  weapon.   When  the  weapon  cannot 
be  fired,  destruction  by  other  means  is  required. 
In  general,  destruction  of  the  essential  compon- 
ents, followed  by  burning,  usually  renders  the 
Redeye  weapon  inoperable.   However,  selection 

of  the  particular  destruction  method  requires 
resourcefulness  in  the  use  of  facilities  at  hand. 

(1)   Destruction  By  Burning 

(a)   Physically  smash  the  seeker. 
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(b)  Physically  smash  the  sight 
and  handgrip  assembly. 

(c)  Stack  all  materiel  to  be 
burned. 

(d)  Place  incendiary  grenades 
around  the  Redeye  weapon (s),  or  douse  with  flam- 
mable liquids. 

(e)  Cautiously  ignite. 
Warning:   The  Redeye  weapon 

contains  both  a  live  rocket  motor  and  a  high- 
explosive  (HE)  warhead.   The  presence  of  explo- 
sives creates  an  extreme  hazard  to  personnel 
when  the  weapon  is  burned. 

(2)  Destruction  By  Demolition 
jn       Using  h   pound  of  TNT  or 

equivalent,  prepare  and  place  charges  of  explo- 
sives around  the  weapon  (s). 

(b)  Determine  whether  electri- 
cal blasting  caps  and  wire  or  nonelectric  caps 
and  safety  fuzes  are  available  for  priming  and 
detonating  the  charges.   If  nonelectric  caps  are 
used,  they  must  be  crimped  to  at  least  2  meters 
of  safety  fuze. 

(c)  Connect  charges  with  deto- 
nating cord  as  required  to  effect  their  simul- 
taneous detonation.   Dual-prime  the  charges  to 
minimize  the  possibility  of  a  misf ire/hangf ire. 

(d)  If  charges  are  primed  with 
nonelectric  blasting  caps,  igaite  the  safety 
fuzes  and  take  cover  promptly.   If  the  charges 
are  primed  with  electric  blasting  caps,  take 
cover  before  firing. 

(3)  Destruction  By  Gunfire. — Destruc- 
tion by  small  arms  fire  cannot  be  relied  upon 

to  destroy  the  Redeye  weapon  and  should  be  used 
only  if  no  other  method  of  destruction  is  avail- 
able.  The  Redeye  live  rocket  motors  and  HE 
warheads  present  an  extremely  hazardous 
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condition  to  personnel  firing  at  the  weapon 
from  a  distance  of  less  than  50  meters. 

(a)  Physically  smash  the  seeker, 

(b)  Stack  or  pile  the  Redeye 
weapons  and  related  equipment. 

(c)  Fire  on  the  equipment  from 
distances  of  greater  than  50  meters  with  rifles, 
machineguns,  rifle  grenades,  or  rocket  launchers. 
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FAAD  UNIT  RESPONSIBILITIES  CHART 
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APPENDIX  B 
TRAINING  DEVICES 


1 .   GENERAL 

The  successful  engagement  of  aerial  targets 
requires  that  the  gunner  be  highly  skilled  in 
the  handling  and  operation  of  the  Redeye  weapon. 
He  must  also  make  correct  judgments  that  will 
result  in  missile  launch  at  a  time  which  will 
enable  the  missile  to  complete  a  successful  in- 
tercept. '  The  learning  and  retention  of  these 
skills  require  constant  and  continuing  practice 
by  every  gunner.   Maintaining  gunner  proficiency 
by  the  firing  of  actual  weapon  rounds  is  not 
feasible;  however,  the  development  of  other 
training  devices  have  met  this  requirement. 
These  training  devices  provide  a  means  of  simu- 
lating all  steps  of  the  firing  procedure  except 
actual  missile  intercept  of  a  target  and  include: 
the  M76  training  set,  the  Field  Handling  Trainer 
M46A2,  the  Redeye  Launch  Simulator  (RELS) ,  and 
the  Moving  Target  Simulator. 

2.   TRAINING  SET,  GUIDED  MISSILE  SYSTEM,  M76 

a.  The  M76  training  set  (see  fig.  49)  con- 
sists of  the  M49E3  trainer,  a  battery  charger, 
four  batteries  normally  stored  in  the  battery 
receptacles  of  the  battery  charger,  and  a  ship- 
ping and  storage  container.   The  trainer  requires 
one  charged  battery  to  conduct  a  mission. 

b.  The  M49E3  trainer  (see  fig.  15)  is  made 
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up  of  a  launcher  simulator  and  a  missile  simu- 
lator.  The  missile  simulator  is  contained  with- 
in the  launch  tube  of  the  launcher  simulator. 
The  trainer  is  similar  in  appearance  to  the 
Redeye  tactical  weapon  M41E2. 

c.  The  four  batteries  are  similar  in  shape 
to  the  BCU  used  with  the  tactical  weapon,  but 
are  about  3  inches  longer  and  weigh  about  2 
pounds  more.   A  battery  is  capable  of  providing 
power  for  at  least  fifteen  31-second  training 
missions  without  recharging.   Each  battery  con- 
tains a  plastic  shield  over  the  right  contacts 
to  protect  the  battery  from  accidentally  dis- 
charging.  The  plastic  shield  is  removed  from 
the  ring  contacts  only  when  the  battery  is  in 
use  during  a  training  mission,  or  when  being 
recharged  in  the  battery  charger.   This  shield 
remains  in  place  over  the  rings  when  transport- 
ing or  storing  the  batteries  either  in  or  out 
of  the  battery  charger. 

d.  The  battery  charger  (see  fig.  50)  is  a 
compact,  solid-state,  trickle-type  charger. 
All  components  are  supported  by  the  front  panel 
of  the  metal  housing  container.   Spare  fuses 
and  lamps  are  located  in  the  container  top 
under  a  cover  plate  attached  by  two  thumbscrews. 
The  battery  charger  is  capable  of  charging  one 
to  four  batteries  at  a  time.   Four  independent 
receptacles  receive  the  batteries,  so  charging 
of  one  is  not  affected  by  the  others. 

e.  The  shipping  and  storage  container  is  an 
aluminum,  two-piece  shell  with  capacity  for  the 
M49E3  trainer  and  the  battery  charger  with  four 
batteries  stored  in  the  charger  battery  recep- 
tacles.  A  depressurization  valve  is  provided 
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to  equalize  internal  pressure  with  the  atmos- 
phere before  the  container  is  opened. 

f.   The  trainer  has  a  closed-loop  coolout 
system  that  recirculates  freon  to  cool  the 
seeker.   A  manually-operated  pump  is  used  to 
obtain  the  necessary  pressures  required  for 
operation.   Under  normal  conditions,  at  least 
nine  training  sequences  can  be  accomplished 
when  the  cooling  system  is  properly  pressurized. 

3.   FIELD  HANDLING  TRAINER  M47A2 

The  field  handling  trainer  is  a  full  scale 
weapon  launcher  ballasted  to  simulate  the  weight 
and  balance  of  the  tactical  weapon.   The  field 
handling  trainer  is  a  rugged,  inexpensive  device 
designed  to  provide  practice  in  the  basic  skills 
of  Redeye  weapon  handling,  operation,  sighting, 
and  ranging.   Indications  of  target  acquisition 
are  not  provided  because  the  trainer  does  not 
have  an  infrared  acquisition  capability.   Con- 
trols are  identical  to  those  of  the  tactical 
weapon  and  mechanical  operation  is  the  same. 
The  trainer  contains  no  active  electrical  com- 
ponents and  is  thus  less  costly  and  more  durable 
than  the  tracking  head  trainer. 

4.   REDEYE  LAUNCH  SIMULATOR  (RELS) 

a.   The  RELS  (see  fig.  16)  is  comprised  of 
standard  Redeye  components  with  the  exception 
that  the  seeker  is  located  external  to  the 
launcher  tube.   The  weight  is  approximately  3 
pounds  heavier  than  the  tactical  weapon  due  to 
the  addition  of  the  seeker  assembly.   The  indi- 
cations received  by  the  gunner  during  a  training 
mission  are  in  all  respects  the  same  as  those  of 
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the  tactical  weapon  up  to  and  including  launch. 
There  is  no  sustainer  motor  included  in  the 
trainer;  therefore,  missile  intercept  does  not 
occur.   The  RELS  utilizes  an  eject  motor  to 
ballistically  launch  an  inert  missile  to  a 
maximum  range  of  less  than  350  feet.   Safety 
considerations  require  a  range  area  clear  of 
obstructions  and  personnel  extending  a  minimum 
of  350  feet  forward  and  42  feet  rearward  of 
the  launch  area. 

b.  The  RELS  can  be  reloaded  in  the  field 
by  Redeye  gunners.   The  simulated  missile  is 
inserted  in  the  aft  end  of  the  launch  tube  and 
held  fast  by  the  nylon  locking  screw.   The 
electrical  connection  is  made  by  inserting  the 
connector  of  the  simulated  missile  into  the 
receptacle  located  on  the  aft  end  of  the  launch 
tube.   (See  TM  8394-14/1.) 

c.  Electrical  power  and  coolant  are  pro- 
vided by  the  use  of  an  actual  BCU  in  the  same 
manner  as  with  a  tactical  Redeye  weapon.   Once 
used,  the  BCU  is  discarded  and  another  BCU 
must  be  used  for  each  additional  firing. 

5.   MOVING  TARGET  SIMULATOR  (MTS)  M87 

The  MTS  (see  fig.  17)  presents  the  appear- 
ance of  a  flying  aircraft  against  a  natural 
background  with  realistic  trichannel  sound 
effects  and  infrared  emissions  from  the  targets. 
The  MTS  consists  of  the  following  major  compo- 
nents:  target  projection  console,  firing  plat- 
form, observer  platform,  IR  mirror  and  pedestal, 
projection  screen  assembly,  loudspeakers, 
trainer  control  console,  16mm  motion  picture 
films,  and  a  background  scenery  lighting  sys- 
tem. 
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APPENDIX  C 
UMPIRE  CHECKLIST  FOR  FAAD  UNIT  OPERATION 

COMMAND  RELATIONSHIPS 

a.  Was  the  FAAD  unit  included  in  pertinent 
coordination  briefings? 

b.  Was  the  operation  plan  available  to  the 
FAAD  unit?   When? 


c. 


Was  specific  tactical  mission  assigned 
to  FAAD  unit  in  operation  plan?   Was  it 
adequately  defined? 

d.  When  was  FAAD  unit  assigned  to  supported 
unit? 

e.  Were  FAAD  teams  in  direct  or  general 
support  or  attached? 

f.  At  what  unit  levels  were  FAAD  teams 
deployed? 

g.  Were  FAAD  team  assignments  reviewed 
during  exercise  to  achieve  optimum 
utilization? 

2.   DEPLOYMENT  OF  FAAD  TEAMS 

a.   Were  the  FAAD  teams  effectively  deployed 
during  the  exercise? 


141 


b.  Were  the  FAAD  teams  tactically  deployed 
at  all  times  during  the  exercise? 

c.  During  their  deployment,  were  the  best 
elements  of  cover  and  concealment  used 
to  protect  the  FAAD  team  positions? 

d.  After  a  firing  or  series  of  firings,  did 
individual  FAAD  teams  move  to  alternate 
positions?   If  no,  explain. 

e.  Were  the  FAAD  teams  deployed  in  the  best 
possible  positions  to  protect  the  vital 
or  assigned  areas? 

3.   COMMUNICATIONS — RADIO 

a.  What  types  of  radios  were  employed? 
Platoon        Section        Teams 

b.  What  was  the  effectiveness  of  communi- 
cations? 

Battery  Platoon  Section  Teams 
Excellent 
Good 
Poor 

c.  Was  communication  security  adequate? 
If  no,  explain. 

d.  Were  radio  batteries  available? 

e.  When  were  FAAD  unit  nets  established? 

FWC 
FTC 
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TRANSPORTATION 

a.  What  types  of  vehicles  were  employed? 
Platoon        Section        Teams 

b.  Were  vehicles  adequate  to  support  the 
exercise?   If  no,  explain. 

c.  Was  helicopter  movement  of  FAAD  units 
used? 

d.  Was  fording  gear  employed? 
LOGISTICS 

a.  Were  the  FAAD  teams  outfitted  in  accord- 
ance with  TAM?   If  no,  explain. 

b.  Were  simulators  available  and  used  ef- 
fectively? 

c.  Was  resupply  of  rations,  etc.,  accom- 
plished by  the  supported  unit? 

d.  Were  facilities  available  for  battery 
recharge? 

TRAINING  OBJECTIVES 

a.  Was  level  of  FAAD  unit  training  satis- 
factory?  If  no,  explain. 

b.  Was  formal  training  conducted  during 
periods  of  inactivity? 

c.  Were  simulator  demonstrations  conducted 
for  benefit  of  other  aviation  units 
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prior  to  exercise?   What  units? 

7.  AIRCRAFT  IDENTIFICATION 

a.  List  types  of  aircraft  involved  in 
exercise. 

Friendly        Aggressor 

b.  Tabulate  exercise  results. 

Date    A/C  Type    Passes    Identified 
Tracked   Hit 

c.  List  factors  effecting  identification 

(visibility,  terrain,  training,  etc.). 

8.  MOTIVATION 

a.  Evaluate  motivation  of  FAAD  units  at 
following  levels: 

Platoon        Section        Teams 

b.  Comment  on  methods  of  improving  motiva- 
tion. 

9.  CONCLUSIONS  AND  RECOMMENDATIONS 
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Par.  1101 


CHAPTER  1 


FUNDAMENTALS  OF  AIR  RECONNAISSANCE 


Section  I.   INTRODUCTION 


lative  to  the  enemy 
ance  and  surveillance 
lly,  prior  to  D-day 

intelligence  col- 
and  surveillance, 
ance  and  surveillance 
reconnaissance  and 
with  the  capability 


1101.   GENERAL 

a.  The  concept  of  acquiring  vital  information  re 
situation  through  the  extensive  use  of  aerial  reconnaiss 
is  an  integral  part  of  Marine  Corps  doctrine.   Specif ica 
in  an  amphibious  operation,  a  significant  portion  of  the 
lection  effort  is  accomplished  by  aerial  reconnaissance 
After  the  assault  is  launched,  other  types  of  reconnaiss 
assume  roles  of  increasing  importance.   However,  aerial 
surveillance  assets  provide  the  commander  landing  force 
for  sustained  effective  coverage  of  an  objective  area. 

b.  The  conduct  of  air  reconnaissance  provides  the  tactical  commander 
with  a  rapid  means  of  acquiring  current  information  on  enemy  activity,  in- 
stallations, and  terrain.  The  tactics  and  techniques  utilized  by  aircraft 
employed  for  air  reconnaissance  purposes  must  be  flexible  and  versatile. 
Additionally,  logistics  support  for  these  aviation  assets  is  vital  and  the 
tactical  commander  must  consider  all  available  options  compatible  with  the 
overall  concept  of  operations. 

c.  This  manual  discusses  the  role  of  aerial  reconnaissance  and  sur- 
veillance, to  include  tasks  assigned,  capabilities,  limitations,  support 
requirements,  and  tactical  employment  considerations.   Operations  are  dis- 
cussed as  part  of  the  Marine  air-ground  task  force  (MAGTF)  with  special 
attention  being  given  to  procedures  for  providing  vital  information  and 
photo  coverage  to  the  ground  commander  in  a  timely  manner.   Command  relation- 
ships, planning  considerations,  and  execution  for  air  reconnaissance  opera- 
tions are  included  in  the  text. 
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1102.   HISTORICAL  EVOLUTION 


a.  In  June  17  93,  the  French  government  added  an  "air  arm"  to  its 
military  forces  by  sending  an  aerial  observer  in  a  captive  balloon  to  scout 
the  movements  of  the  enemy.   On  2  June  1794,  the  commander  of  the  French 
air  arm  made  an  ascent  to  observe  enemy  movements,  permitting  the  French 
forces  to  win  the  battle  for  the  area.   Napoleon  became  an  advocate  of 
aerial  reconnaissance  and  deployed  balloons  for  aerial  observation  to 
Egypt  in  17  89,  and  to  Italy  in  17  97. 

b.  The  first  time  aerial  reconnaissance  was  used  for  military  pur- 
poses in  the  United  States  was  during  the  Civil  War.   John  Wise,  a  Pennsyl- 
vania balloonist,  was  ordered  into  Federal  service  on  1  July  1861.   One  new 
feature  of  his  balloon  was  the  inclusion  of  a  thick  sheet  of  iron  on  the  bot- 
tom of  the  wicker  basket  to  protect  the  observer  from  ground  fire,  the  first 
known  use  of  armor  plate  for  aircraft.   The  most  successful  employment  of 
aerial  reconnaissance  during  the  Civil  War  was  accomplished  by  a  balloonist 
named  Thaddeus  S.  C.  Lowe.   He  successfully  introduced  a  number  of  innova- 
tions including  aerial  artillery  fire  adjustment  and  direct  communications 
from  air  to  ground. 

c.  The  first  naval  aerial  reconnaissance  occurred  in  Russia  some 
time  prior  to  1905  when  Kovanko,  the  commander  of  a  balloon  crew,  took 
aerial  photographs  of  the  Kronstadt  and  Petersburg  fortresses.   The  Russians 
improved  these  techniques  and  successfully  used  aerial  photo  reconnaissance 
in  the  Russo-Japanese  War  of  1905. 

d.  In  1909,  an  aircraft  developed  by  the  Wright  Brothers  was  accepted, 
and  the  "Heavier-Than-Air  Division,  United  States  Aerial  Fleet"  was  born.   By 
1911,  the  Signal  Corps  had  established  a  flying  school  at  College  Park,  Mary- 
land, including  a  course  in  aerial  photography.   The  first  photographs  taken 
from  a  powered  heavier-than-air  aircraft  were  taken  over  San  Diego,  Cali- 
fornia, by  Major  H.  A.  Erickson.   The  pictures  were  excellent,  and  the  uses 

of  aerial  photography  were  seen  as  advantageous. 

e.  World  War  I  brought  refinement  to  the  aerial  camera.   Cameras 
became  more  and  more  sophisticated  to  the  point  where  one  camera  weighed 
in  excess  of  600  pounds  and  had  to  be  mounted  in  the  aircraft.   Tactics 
and  platforms  used  for  photography  were  strange  in  concept  by  today's 
standards;  it  was  considered  desirable  to  use  slow  stable  aircraft  for 
photo  reconnaissance  for  the  best  quality  pictures. 

f.  Between  World  War  I  and  World  War  II  came  a  number  of  new  develop- 
ments.  Night  photography,  longer  focal  length  lenses,  and  the  start  of 
infrared  imagery  were  developed  during  this  time.   As  World  War  II  approached, 
the  importance  of  aerial  reconnaissance  was  realized  further.   The  naval 
attache  at  the  U.S.  Embassy  in  London  visited  the  British  photo  interpreta- 
tion center  at  Wembley  and  was  so  impressed  by  the  information  about  German 
activities  and  installations  that  he  requested  that  American  officers  be 

sent  to  England  to  learn  how  it  was  done.  Captain  Charles  Cox  and  Captain 
Gooderham  McCormick ,  both  Marines,  joined  the  head  of  the  Navy's  Bureau  of 
Aeronautics  in  the  liaison  visit.  It  led  to  the  establishment  of  a  school 
for  photo  interpreters  (Pi's)  at  Anacostia. 

g.  Despite  the  growth  of  the  technology  of  reconnaissance,  more 
words  than  pictures  were  being  produced.   The  lack  of  an  adequate  stragetic 
aerial  reconnaissance  program  in  the  Pacific  during  1941  was  at  least  as 
much  to  blame  for  the  disaster  at  Pearl  Harbor  as  any  other  factor. 


FMFM  5-6  Par.  1103 

h   AS  the  war  continued,  aerial  reconnaissance  played  a  major  part 
in  locating  the  enemy.   The  concept  of  slow  flying  aircraft  or  refitted 
bombers  being  used  as  reconnaissance  aircraft  was  finally  discontinued,  and 
it  became  recognized  that  reconnaissance  aircraft  had  to  be  rated  with  the 
fastest  fighters  available  to  the  enemy  to  reduce  escort  requirements  and 
increase  survivability. 

i   The  Korean  conflict  again  caught  us  unprepared.   Between  the 
years  1945  and  1950,  severe  "economy"  measures  had  reduced  available  assets 
and  reduced  research  and  development  programs.   Research  commenced  as  the 
war  progressed. 

j.   The  panoramic  camera  was  first  developed  during  this  period.   It 
produced  a  single  photograph  that  produced  lateral  horizon-to-horizon 
coverage.   Additionally,  the  stereo  strip  camera  was  developed  and  played 
a  part  in  the  amphibious  assault  at  Inchon.   Measurements  of  obstacles 
photographed  by  this  camera  proved  to  be  within  inches  of  those  given  by 
skilled  interpreters.   The  15-foot  seawall  at  Inchon  was  easily  surmounted 
by  landing  Marines  because  the  tide  was  high  enough  to  permit  scaling,  just 
as  the  photo  interpreters  had  predicted.   The  ultimate  result  was  a  tremen- 
dous success. 

k.   The  Vietnam  War  brought  new  developments.   On  6  July  1968,  the 
first  aircraft  developed  for  counterinsurgency  (COIN)  operations,  the  OV-10, 
was  flown  from  Cubi  Point,  Republic  of  the  Philippines,  to  Marble  Mountain, 
Republic  of  Vietnam.   Within  2  hours  after  landing,  it  was  flying  reconnais- 
sance missions. 

1.   The  Vietnam  War  also  brought  new  obstacles  to  air  reconnaissance 
with  highly  portable  surface-to-air  missiles.   It  is  now  possible  for  the 
enemy  to  have  air  superiority  without  launching  their  fighters.   This 
development  made  necessary  a  radical  reevaluation  of  the  tactics  and  equip- 
ment necessary  to  conduct  air  reconnaissance.   The  types  of  devices  and 
tactics  to  be  used  against  these  threats  are  still  in  the  development  stages 
today. 

1103.   FUNCTION  OF  AIR  RECONNAISSANCE 

a.  Aerial  reconnaissance  and  surveillance  encompasses  the  use  of 
aircraft  to  provide  current  information  on  enemy  activity,  installations, 
and  terrain  within  the  immediate  area  of  operations.   All  operations  are 
conducted  with  the  ultimate  goal  of  establishing  a  lodgment  in  the  force 
beachhead  area  (FBHA) . 

b.  Marine  aviation  air  reconnaissance  functions  include  the  employ- 
ment of  multisensor,  electronic,  and  visual  reconnaissance/surveillance 
means  to  fulfill  the  specific  and  immediate  requirements  of  the  landing 
force.   Specific  functions  are: 

(1)   Visual  Reconnaissance. — A  task  normally  performed  by  the 
pilot/air  observer  team.   It  provides  information  about  the  enemy,  terrain, 
hydrography,  and  supplements  operational  information  about  friendly  forces. 
Included  is  the  direction  of  supporting  arms  to  include  control  of  close 
air  support  and  adjustment  of  artillery  or  naval  gunfire  from  the  air. 
Normally,  the  mission  is  conducted  from  fixed-wing  observation  aircraft, 
however,  jet  aircraft  or  helicopters  may  be  employed. 
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(2)  Multisensor  Imagery. — Provides  a  major  means  of  developing 
information  on  the  enemy  to  include  natural  conditions  in  the  amphibious 
objective  area  (AOA) .   Most  important  is  the  fact  that  multisensor  imagery 
can  obtain  information  on  otherwise  inaccessible  areas,  either  by  the  use 
of  hand-held  cameras  from  observation  type  aircraft  or  multisensor  imagery 
jet  aircraft  equipped  with  photographic,  side-looking  airborne  radar  (SLAR) , 
and  infrared  (IR)  imagery  means. 

(3)  Electronic  Reconnaissance. — Provides  information  relative 
to  the  detection"^  identification,  evaluation,  and  location  of  foreign, 
electromagnetic  radiations  emanating  from  other  than  nuclear  detonations 
or  radioactive  sources,  thereby  providing  a  reasonably  accurate  estimate 
of  the  enemy's  electronic  order  of  battle  (EOB) . 

1104.   FUTURE  CONSIDERATIONS 

a.  Aerial  reconnaissance  and  surveillance  operations  are  greatly 
threatened  and  restricted  by  sophisticated  enemy  air  defense  systems.   The 
formidable  threat  must  be  counteracted  by  innovative  tactics,  techniques, 
and  technological  advances.   The  ability  to  conduct  air  reconnaissance 
missions  in  any  future  amphibious  operation  will  depend  upon  the  degree 

of  air  superiority  achieved. 

b.  All  future  considerations  for  air  reconnaissance  and  surveillance 
will  continue  to  emphasize  the  capability  of  acquiring  pertinent  information 
relative  to  enemy  dispositions  and  providing  the  tactical  commander  vital 
information  and  imagery  on  a  timely  basis.   The  threat  over  the  modern 
battlefield  may  dictate  the  use  of  high  performance  aircraft  for  visual 
reconnaissance;  this  would  require  supplemental  training  for  the  Marine 

air  observer  (AO)  and  would  to  some  extent  degrade  his  capabilities  to 
acquire  pertinent  information. 

c.  The  use  of  remotely  piloted  vehicles  (RPV's)  is  being  considered 
for  future  reconnaissance  systems  due  to  the  dense  enemy  air  defense  en- 
vironment.  These  RPV  systems  could  be  used  until  air  superiority  is  gained, 
thereafter  permitting  use  of  manned  systems. 

d.  Additionally,  with  the  advent  of  the  highly  sophisticated  Marine 
air-ground  intelligence  system  (MAGIS) ,  it  is  envisioned  that  intelligence 
will  be  disseminated  to  the  tactical  commander  in  a  more  timely  manner  than 
at  present. 

e.  Air  reconnaissance  is  vital  to  the  landing  force  in  any  amphibious 
operation.   Innovative,  realistic  training  for  the  naval  aviators,  naval 
flight  officers  (NFO's),  Marine  air  observers,  and  other  crewmembers  is  a 
prerequisite  for  survivability  on  the  battlefield. 
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Section  II.   TERMINOLOGY 


1201.  GENERAL 

The  standardization  of  military  terminology  has  become  increasingly 
significant  as  a  major  step  toward  effective  communications  and  common 
understanding  within  the  Department  of  Defense  (DOD) ,  between  DOD  and  other 
Federal  departments  and  agencies,  between  the  United  States  and  its  allies, 
and  within  the  civilian-military  community.   Better  communications  and 
understanding  are  achieved  by  the  consistent  use  of  an  agreed  definition 
for  a  given  term  and  by  avoiding  the  use  of  different  terms  when  the  same 
meaning  is  intended. 

1202.  REFERENCES 

Criteria  for  acceptability  of  terms  and  definitions  used  in  this 
manual  are  as  follows : 

a.  JCS  Pub  1,  Department  of  Defense  Dictionary  of  Military  and 
Associated  Terms. — Terms  and  definitions  published  in  JCS  Pub  1  have  a 
specific  military  or  associated  significance  to  joint  service  or  DOD  inter- 
est and  usage  and  are  subject  to  misunderstanding  or  misuse.   New  terms  or 
changes  to  existing  terms  and/or  definitions  are  encouraged;  however,  until 
such  change  is  published,  terms  defined  therein  and  designated  "DOD"  will 
not  be  defined  otherwise  or  altered  in  any  way. 

b.  NWP  3,  Naval  Terminology. — This  Naval  Warfare  Publication  is  a 
supplement  to  JCS  Pub  1  and  contains  definitions  of  naval  terminology  and 
abbreviations  exclusive  of  those  in  JCS  Pub  1.   The  definitions  and  abbre- 
viations are  those  in  general  use  in  the  U.S.  Navy  and  are  drawn  from 
authoritative  Allied  and  national  naval  publications. 

c.  LFM  01/NWP  22,  Doctrine  for  Amphibious  Operations. — This  Naval 
Warfare  Publication  expands  JCS  Pub  1  terms  and  definitions  only  when 
further  explanation  is  required  for  clarity  in  conjunction  with  amphibious 
operations.   In  addition,  terms  peculiar  to  amphibious  operations  are  de- 
fined in  the  glossary  and  throughout  the  text.   LFM  01  provides  the  agreed 
joint  amphibious  doctrine,  procedures,  and  amphibious  terms  for  the  Army, 
Navy,  Air  Force,  and  Marine  Corps. 

d.  LFM  04/NWP  17,  Doctrine  and  Procedures  for  Airspace  Control  in 
the  Combat  Zone  (U) . — This  Naval  Warfare  Publication  is  comprehensive  in 
scope  and  designed  to  provide  guidance  to  U.S.  forces  using  airspace  over 
the  combat  zone,  with  the  notable  exception  of  amphibious  operations 
already  addressed  by  LFM  01/NWP  22. 

1203.   DEFINITIONS 

The  primary  source  for  terms  and  definitions  for  this  manual  has  been 
JCS  Pub  1.   Whenever  possible  throughout  this  manual,  those  words  and  terms 
for  which  there  is  an  established  JCS  Pub  1  definition  have  been  identified 
by  unreferenced  quotation  marks.   Many  words,  terms,  and  abbreviations  hav- 
ing doctrinal  significance  have  been  given  more  than  one  definition.   The 
definition  used  in  this  manual  is  that  provided  in  the  following  and  with 
this  precedence: 
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a.  First:   JCS  Pub  1,  Department  of  Defense  Dictionary  of  Military 
and  Associated  Terms. 

b.  Second:   SM-59-7  2,  Joint  Operations  Planning  System,  Volume  I. 

c.  Third:   NWP  3,  Naval  Terminology. 

d.  Fourth:   LFM  01,  Doctrine  for  Amphibious  Operations. 

e.  Fifth:   LFM  04/NWP  17,  Doctrine  and  Procedures  for  Airspace 
Control  in  the  Combat  Zone  (U) . 

f.  Sixth:   Naval  Warfare  Publications  (NWP's). 

g.  Seventh:   Naval  Warfare  Information  Publications  (NWIP's). 
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CHAPTER  2 


ORGANIZATION  AND  MISSIONS 


Section  I.   INTRODUCTION 


2101.  GENERAL 

This  section  deals  with  the  primary  air  reconnaissance  means  found 
in  the  Marine  aircraft  wing  (MAW) .   Specific  organizations  and  missions  of 
all  Marine  aviation  units  are  found  in  FMFM  5-1,  Marine  Aviation. 

2102.  MARINE  AIRCRAFT  WING 

The  elements  within  the  aircraft  wing  tasked  with  the  air  reconnais- 
sance role  are  the  Marine  tactical  reconnaissance  (VMFP) ,  Marine  tactical 
electronic  warfare  (VMAQ) ,  Marine  observation  (VMO) ,  Marine  light  helicopter 
(HMD  ,  and  Marine  attack  helicopter  (HMA)  squadrons.   Other  squadrons  are 
capable  of  performing  selected  tasks  in  the  air  reconnaissance  role,  how- 
ever, they  will  not  be  discussed  as  separate  entities  in  this  chapter. 

2103.  MARINE  AVIATION  SQUADRONS 

The  various  types  of  squadrons  associated  with  the  air  reconnaissance 
role  are  listed  below: 

a.   Marine  Tactical  Reconnaissance  Squadron. — The  Marine  tactical 
reconnaissance  squadron  is  organized  to  provide  multisensor  imagery  recon- 
naissance to  Marine  forces.   It  is  structured  to  operate  as  a  subordinate 
unit  of  the  Marine  aircraft  group  (MAG)  and,  when  appropriately  augmented, 
is  capable  of  functioning  independently.   Normally,  mission  support  will  be 
provided  by  detachments  operating  either  independently  or  as  part  of  task 
organized  units. 


Par.  2103  FMFM  5-6 

(1)  Mission. — The  mission  of  the  VMFP  is  to  conduct  aerial 
multisensor  imagery  reconnaissance,  to  include  aerial  photographic,  infra- 
red and  side-looking  airborne  radar  (SLAR)  reconnaissance  in  support  of 
Fleet  Marine  Force  operations. 

(2)  Tasks 

(a)  Conduct  day  and  night  multisensor  imagery  reconnais- 
sance. 

(b)  Conduct  aerial  prestrike  and  poststrike  multisensor 
imagery  reconnaissance  for  targeting  and  damage  assessment. 

(c)  Maintain  the  capability  of  operating  from  aircraft 
carriers,  advanced  bases,  and  expeditionary  airfields  within  the  capability 
of  assigned  aircraft. 

(d)  Maintain  the  capability  to  operate  during  darkness  and 
under  instrument  flight  conditions. 

(e)  Provide  for  the  production  or  reproduction  of  aerial 
multisensor  imagery  obtained  by  organic  aircraft  within  the  capability  of 
assigned  laboratory  equipment. 

(f)  Maintain  the  capability  of  deployment  or  extended 
operations  employing  aerial  refueling. 

(g)  Be  prepared  to  deploy  detachments  aboard  aircraft  car- 
riers to  advanced  bases  or  expeditionary  airfields  (EAF's). 

(h)   Process  and  provide  aerial  imagery  to  wing  and/or  com- 
mander landing  force . 

(i)   Provide  liaison  personnel  to  wing  and  landing  force 
staff  officers  to  assist  in  VMFP  employment  planning. 

(j)   Perform  organizational  maintenance  on  assigned  aircraft. 

b.   Marine  Tactical  Electronic  Warfare  Squadron. — The  Marine  tactical 
electronic  warfare  squadron  is  organized  to  provide  tactical  airborne  elec- 
tronic reconnaissance  and  airborne  electronic  warfare  in  support  of  Marine 
forces.   It  is  structured  to  operate  as  a  subordinate  unit  of  a  MAG,  under 
the  operational  control  of  the  MAW,  and  when  appropriately  augmented,  is 
capable  of  functioning  independently.   Normally,  mission  support  will  be 
provided  by  detachments  operating  either  independently  or  as  parts  of  task 
organized  units. 

(1)  Mission. — The  mission  of  the  VMAQ  squadron  or  detachment  is 
to  conduct  airborne  electronic  warfare  in  support  of  Fleet  Marine  Force 
operations.   This  includes  airborne  electronic  support  measures  (ESM)  and 
airborne  electronic  countermeasures  (ECM) . 

(2)  Tasks 

(a)   Conduct  airborne  tactical  electronic  reconnaissance 
operations. 
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(b)  Conduct  airborne  ESM  and  airborne  ECM  operations. 

(c)  Process  and  provide  tape  recordings  and  reports  of 
intelligence  obtained  from  tasks  listed  in  subparagraphs  (a)  and  (b) . 

(d)  Process  and  provide  complete  up-to-date  electronic 
order  of  battle  information  from  recorded  tapes. 

(e)  Conduct  airborne  electronic  and  communication  counter- 
measures  operations  to  include  ECM  operations  for  electronic  counter- 
countermeasures  (ECCM)  training  of  FMF  units. 

(f)  Maintain  the  capability  of  operating  from  aircraft 
carriers,  advanced  bases,  and  expeditionary  airfields  within  the  capability 
of  assigned  aircraft. 

(g)  Maintain  the  capability  to  operate   during  hours  of 
darkness  and  under  instrument  flight  conditions. 

(h)   Maintain  the  capability  of  deployment  or  extended  op- 
erations employing  aerial  refueling. 

(i)   Be  prepared  to  deploy  detachments  aboard  carriers  to 
advanced  bases  and  expeditionary  airfields. 

(j)   Process  and  provide  electronic  intelligence  reports 
as  directed  in  accordance  with  assigned  tasking. 

(k)   Provide  liaison  personnel  to  wing  and  landing  force 
staff  officers  to  assist  in  VMAQ  employment  planning. 

(1)   Perform  organizational  maintenance  on  assigned  air- 
craft. 

c.   Marine  Observation  Squadron. — The  VMO  is  a  fixed-wing  aircraft 
squadron  attached  to  the  helicopter  MAG.   The  visual  observation  mission 
performed  by  the  squadron  dictates  a  need  for  proximity  to  the  ground  force 
command  post,  which  facilitates  the  necessary  exchange  of  information.   Thus, 
collocation  with  the  helicopter  organizations  located  nearest  the  ground 
combat  element  command  post  is  ideal.   All  utility  and  liaison  missions  are 
secondary  to  the  aerial  reconnaissance  and  observation  roles  of  the  VMO. 

(1)  Mission. — The  mission  of  the  VMO  is  to  conduct  aerial  re- 
connaissance, observation,  and  forward  air  control  operations  to  support 
the  landing  force  in  the  ship-to-shore  movement  and  in  subsequent  opera- 
tions ashore. 

(2)  Tasks 

(a)  Conduct  aerial  reconnaissance  and  observation  in 
support  of  FMF  operations. 

(b)  Conduct  forward  air  control,  artillery  and  naval 
gunfire  spotting,  and  observation  missions. 

(c)  Conduct  emergency  aerial  supply  and  resupply  within 
the  capability  of  assigned  aircraft. 
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(d)  Augment  local  search  and  rescue  facilities. 

(e)  Conduct  frontline,  low-level  aerial  photography. 

(f)  Conduct  such  other  operations  as  may  be  required 
within  the  capabilities  of  assigned  aircraft. 

(g)  Maintain  the  capability  to  operate  under  conditions  of 
reduced  visibility  and  darkness. 

(h)   Perform  organizational  level  maintenance  on  assigned 
aircraft  and  associated  equipment. 

(i)   Provide  second,  echelon  maintenance  for  organic  motor 
transport  equipment. 

d.   Marine  Attack  Helicopter  Squadron. — The  HMA  is  an  attack  heli- 
copter organization.   It  is  equipped  with  AH-1  helicopters  dedicated  to 
providing  close-in  fire  support  while  escorting  helicopters  or  surface 
motor  marches.   Additional  tasks  may  include  visual  reconnaissance,  air 
control,  and  air  spot  assignments  during  the  initial  stages  of  the  amphib- 
ious assault. 

(1)  Mission. --The  mission  of  the  HMA  is  to  provide  close-in 
fire  support  and  fire  support  coordination  in  aerial  and  ground  escort 
operations  during  the  ship-to-shore  movement  and  within  an  objective  area. 

(2)  Tasks 

(a)  Conduct  armed  escort  flights  in  support  of  personnel 
and  cargo  carrying  helicopters. 

(b)  Provide  landing  zone  suppression  fire  support. 

(c)  Conduct  visual  and  visual  armed  reconnaissance. 

(d)  Provide  target  marking  and  airborne  direction  for  the 
attack  of  surface  targets  by  high  performance  aircraft. 

(e)  Escort  and  provide  suppressive  fires  for  surface  con- 
voys and  other  ground  unit  operations. 

(f)  Maintain  the  capability  to  operate  from  aircraft 
carriers  or  other  floating  bases . 

(g)  Conduct  point  target  attacks  of  threatening  armor. 

(h)   Provide  air  coordination  for  the  utilization  of  sup- 
porting arms. 

(i)   Maintain  the  capability  to  operate  under  conditions 
of  darkness  and  reduced  visibility. 

(j)   Perform  organizational  maintenance  on  assigned  aircraft. 

(k)   Provide  second  echelon  maintenance  for  organic  motor 
transport  equipment. 
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e.   Marine  Light  Helicopter  Squadron. — The  HML  is  a  utility  heli- 
copter support  organization.   It  is  equipped  with  UH-1  helicopters  and 
is  dedicated  to  utility  support  for  the  landing  force.   Additional  tasks 
may  include  visual  reconnaissance,  air  control,  and  air  spot  assignments 
during  the  initial  stages  of  the  amphibious  assault. 

(1)  Mission. — The  mission  of  the  HML  is  to  provide  utility 
combat  helicopter  support  to  the  landing  force  in  the  ship-to-shore  move- 
ment and  in  subsequent  operations  ashore. 

(2)  Tasks 

(a)  Conduct  emergency  aerial  supply  and  resupply. 

(b)  Conduct  frontline  casualty  evacuation. 

(c)  Provide  airborne  control  of  tactical  air  support  op- 
erations as  required  for  command  and  control. 

(d)  Conduct  liaison  and  courier  service. 

(e)  Augment  local  search  and  rescue  facilities  within  tne 
capabilities  of  assigned  aircraft. 


authority. 


craft. 


(f)  Conduct  special  operations  as  directed  by  higher 

(g)  Perform  organizational  maintenance  on  assigned  air- 


(h)   Provide  second  echelon  maintenance  for  organic  motor 
transport  equipment. 

f.   Composite  Squadron. — Currently,  there  is  but  one  permanently 
formed  composite  squadron  in  the  Marine  Corps.   That  organization,  HMX-1 , 
is  not  a  fleet  organization.   It  is  included  here  to  explain  the  nature  of 
a  composite  squadron. 

(1)  A  composite  squadron  has  as  its  derivation  a  published 
table  of  organization  (T/0) .   This  table  of  organization  is  oriented  toward 
the  mission  of  the  squadron  and  the  aircraft  assigned  to  or  operated  by  that 
squadron.   In  all  cases,  the  assignment  aircraft  are  dissimilar  in  type  and/ 
or  class. 

(2)  The  composite  squadron  found  in  the  MAGTF  is  a  task  organized 
entity.   All  attachments  and  detachments  are  temporary  in  nature  and  do  not 
appear  in  the  T/0.   Within  the  aviation  community,  the  minus,  reinforced  con- 
cept may  be  applied  to  squadron  level  units  (aviation  groups  and  wings  are 
task  assigned).   The  HMM  minus  a  portion  of  its  CH-46's  and  reinforced  with 
CH-53's,  UH-l's,  AH-l's,  OV-lO's,  and  AV-8 ' s  (as  appropriate)  is  a  unique 
unit  within  the  Fleet  Marine  Forces. 
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Section  II.   MARINE  AIR  COMMAND  AND  CONTROL  SYSTEMS  (MACCS) 

2201.  GENERAL 

The  control  of  aircraft  extends  with  great  detail  over  a  much  larger 
area  than  other  types  of  military  control.   Time  and  space  factors  preclude 
a  commander  from  subdividing  an  extensive  area  into  small  zones  of  action 
and  exercising  control  of  air  operations  through  a  number  of  subordinate 
commanders  as  in  the  case  of  ground  operations.   Because  of  these  factors 
and  because  of  the  requirement  for  immediate  in-flight  response  to  directives 
and  orders  in  air  operations,  it  is  necessary  for  the  controlling  commander 
to  deal  directly  with  individual  aircraft  flights  through  a  centralized 
control  system.   For  example,  a  situation  may  develop  which  would  require 
that  aircraft  airborne  on  a  prebriefed  visual  reconnaissance  mission  be 
diverted  to  conduct  a  forward  air  control  mission.   Time  would  not  permit 
the  changes  in  orders  to  be  transmitted  through  a  group  commander,  even 
though  the  aircraft  are  organic  to  the  group.   It  is  in  this  sense  that 
coordination  and  control  of  air  operations  over  a  relatively  broad  area  by 
a  single  commander  is  emphasized.   All  aircraft  operating  in  the  objective 
area,  however,  are  not  controlled  from  a  single  location.   The  air  control 
system  does  have  subagencies,  all  of  which  exercise  this  detailed  control 
of  aircraft  to  assist  them  in  accomplishing  their  missions. 

2202.  CONTROL  OF  AIR  RECONNAISSANCE  AIRCRAFT 

a.  Control . — This  aspect  of  Marine  aviation  is  crucial,  since  it 
integrates  all  aircraft  activity  into  a  single,  coordinated  system.   It 
provides  for  the  exercise  of  authority  over,  and  direction  of,  air  support 
elements  during  the  conduct  of  operations.   Through  the  Marine  air  command 
and  control  system,  control  is  exercised  to  perform  the  following  for  all 
other  aviation  functions: 

(1)  Air  space  and  air  traffic  control. 

(2)  Employment  of  aviation  assets  and  weapons  systems. 

(3)  Selection,  coordination,  and  integration  of  the  agencies 
of  the  MACCS  for  the  execution  of  all  Marine  aviation  functions. 

b.  Control  of  Air  Reconnaissance. — FMFM  5-1,  Marine  Aviation,  pre- 
sents a  thorough  discussion  of  the  meaning  of  control  as  it  affects  all 
operations;  however,  control  of  air  reconnaissance  is  restated  here.   As 
previously  described,  the  major  categories  of  air  reconnaissance  are  visual 
reconnaissance,  multisensor  imagery,  and  electronic.   Rather  than  treat  each 
category  separately,  control  will  be  discussed  according  to  the  two  major 
types  of  control  which  allow  the  easiest  classif ication--air  direction  and 
air  control. 

(1)   Air  Direction. — Air  reconnaissance  operations  are  character- 
ized by  low  flight  altitudes,  extended  movement  within  ground  unit  airspace, 
and  longer  mission  execution  times.   Therefore,  positive  radar  control  is 
not  normally  exercised.   This  is  because  either  altitudes  are  too  low,  or 
areas  are  too  close  to  long-range  surveillance  radars  to  allow  discrimina- 
tion among  radar  contacts.   It  also  may  be  because  control  is  more  appro- 
priate on-scene,  or  because  positive  control  is  unnecessary,  given  existing 
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air  defense  conditions.   Particularly  with  forward  air  control  missions,  the 
major  agencies  of  the  MACCS  are  more  concerned  with  timely  allocation  of 
resources  to  existing  mission  requirements,  than  with  the  actual  conduct  of 
the  mission.   Terminal  control  agencies  govern  mission  conduct.   In  close 
air  support  operations,  the  mission  is  normally  controlled  by  on-scene  ter- 
minal controller  such  as  the  airborne  forward  air  controller  (AFAC) ,  in 
direct  contact  with  the  supported  unit.   Major  agencies  such  as  the  tactical 
air  command  center  (TACC)  and  direct  air  support  center  (DASC)  focus  atten- 
tion on  unforseen  requirements  to  supply  additional  aircraft  resources.   Air 
direction  may  be  accomplished  simply  through  ensuring  timely  launch  of  pre- 
planned missions.   In  most  instances,  however,  an  intense  effort  is  required 
to  divert  resources,  make  secondary  mission  assignments,  and  draw  upon  on- 
call  resources  to  satisfy  requirements  which  differ  from  the  schedule.   In 
these  instances,  air  direction  includes  assessment  of  the  priority  of  other 
missions,  aircraft  configurations,  en  route  flight  clearances,  and  substi- 
tute action  for  requesters  from  whom  support  is  being  withdrawn.   Thus,  air 
direction  is  exercised  in  most  visual  reconnaissance  and  airborne  forward 
air  control  operations. 

(2)   Air  Control. — The  other  aspect  in  the  function  of  control 
of  aircraft  in  air  reconnaissance  involves  those  operations  wherein  actual 
air  control  is  exercised  in  the  mission.   These  operations  are  characterized 
by  conduct  at  sufficient  altitude  and  distance  from  controlling  agencies 
to  allow  radar  acquisition  and/or  the  use  of  terminal  control  agencies. 
This  need  not  always  entail  surveillance  radar  control,  but  radar  moni- 
toring is  preferred  for  fixed-wing  air  reconnaissance  operations.   Fixed- 
wing  multisensor  imagery  and  electronic  surveillance  flights  departing  the 
objective  area  are  examples  of  these  types  of  operations  in  air  reconnais- 
sance.  Air  direction  is  exercised  by  a  principal  agency,  while  actual  air 
control  is  exercised  by  MACCS  radar  facilities,  or  other  en  route,  air  traf- 
fic control  agencies.   Radar  controlled  multisensor  imagery  utilizing  air 
support  radar  teams  (ASRT's)  or  inflight  refueling  rendezvous  are  other 
examples  of  more  precise  air  control  in  air  reconnaissance.   Terminal  con- 
trol is  exercised  in  almost  all  instances  of  air  reconnaissance. 

2203.   CONTROL  AGENCIES 

The  following  control  agencies  perform  the  described  tasks  for  air 
reconnaissance : 

a.   Tactical  Air  Command  Center. — The  TACC  is  the  senior  MACCS  agency. 
Within  it,  the  supervision,  coordination,  and  general  control  of  all  tactical 
air  operations  in  the  MAGTF  area  of  responsibility  are  conducted.   It  also 
provides  the  Marine  tactical  air  commander  (TAC)  the  facilities  and  means  to 
direct  and  coordinate  organic  aviation  with  that  of  other  services.   The  TACC 
exercises  its  command  and  control  of  the  entire  MACCS  through  agencies,  both 
organic  and  nonorganic  to  the  Marine  air  control  group  (MACG) .   These  agen- 
cies include  the  DASC  and  ASRT's  of  a  Marine  air  support  squadron  (MASS),  one 
or  more  tactical  air  operations  centers  (TAOC's)  from  the  Marine  air  control 
squadrons  (MACS's),  and  the  tactical  air  control  parties  (TACP's)  of  the 
Marine  division.   To  effectively  fulfill  its  responsibility  for  air  direction 
and  command  of  air  reconnaissance  operations,  current  intelligence  informa- 
tion regarding  pertinent  aspects  of  the  air  and  ground  situation  is  collected 
by  the  TACC.   General  situation  information  is  maintained  by  displays  to 
enable  the  TAC  or  his  designated  representative  to  rapidly  analyze  and  manage 
aviation  assets.   Control  of  air  reconnaissance  is  exercised  through  the  DASC, 
terminal  controllers,  and  in  some  instances,  the  TAOC.   The  TACC  retains 
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scramble  authority  for  the  commitment  of  reserve  aircraft  to  various  air 
contingencies,  whether  direct  or  indirect  air  support.   The  TACC  is  equipped 
with  the  communication  links  necessary  for  rapid  shifts  of  aviation  assets 
as  the  air  situation  requires.   This  paragraph  describes  the  role  and  tasks 
of  the  TACC  in  air  reconnaissance  as  well  as  its  subordinate   role  when  it  is 
designated  a  tactical  air  direction  center. 

(1)  Role. — The  role  of  the  TACC  is  to  function  as  the  senior 
MAGTF  air  command  and  control  agency  and  to  establish  the  operational  com- 
mand post  of  the  MACCS  from  which  the  TAC  can  supervise  and  coordinate  all 
MAGTF  tactical  air  operations. 

(2)  TACC  Tasks  and  Duties. — In  the  execution  of  responsibilities, 
the  TACC  performs  certain  air  reconnaissance  tasks  and  duties: 

(a)  Tasks. — In  carrying  out  the  air  reconnaissance  plans  of 
the  tactical  air  commander,  the  TACC  is  responsible  for  the  following: 

1^  To  maintain  complete  information  on  the  air  situa- 
tion, including  that  ground  combat  information  essential  to  the  air  effort. 

2  To  manage  all  aircraft  in  the  objective  area  to 
ensure  the  most  balanced  and  properly  weighted  utilization  of  assets  for 
tactical  air  operations. 

3  To  oversee  the  operations  of  subordinate  MACCS 
agencies  to  preserve  economy  and  unity  of  effort  in  the  execution  of  the 
tag's  air  plans. 

£  To  prescribe  emission  control  (EMCON)  conditions  in 
the  objective  area. 

5   To  prescribe  succession  of  command  and  control  respon- 
sibilities within  the~MACCS  to  compensate  for  any  serious  degradation  within 
a  component  agency. 

(b)  Duties. — In  performing  the  preceding  air  reconnaissance 
tasks,  some  of  the  duties  of  the  TACC  are  as  follows: 

1^  Coordinating  the  utilization  of  aircraft  by  the  DASC. 

2   Diverting  aircraft  from  scheduled  missions  to  meet 


other  priorities. 


craft. 


3^  Briefing  pilots  of  diverted  aircraft,  as  required. 
4   Establishing  alert  conditions  for  ground  alert  air- 


5_  Providing  subordinate  control  agencies  with  appro- 
priate flight  schedules,  identification  signals,  aircraft  call  signs,  alert 
conditions,  and  aircraft  availability. 

£  Maintaining  current  status  displays  of  all  friendly 
air  operations  and  detected  threats. 
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7   Providing  the  focal  point  for  the  dissemination  of 
tactical  data  information  between  air  control  agencies,  both  internal  and 
external  to  the  MACCS. 

b.  Tactical  Air  Direction  Center  (TADC) ♦ — The  TADC  is  an  air  opera- 
tions facility  subordinate  to  a  TACC  (USN/USAF/USMC) .   The  TADC  acts  to 
coordinate  and  direct  all  air  operations  in  a  specified  portion  of  the  ob- 
jective area.   The  TADC  is  normally  identical  in  organization,  facilities, 
and  capabilities  to  a  TACC.   A  TAOC  can  also  function  as  a  TADC  for  limited 
periods  of  time.   The  essential  difference  between  the  TACC  and  the  TADC  is 
the  amount  of  airspace  for  which  each  is  responsible  and  the  scope  of  their 
assigned  tasks.   When  the  MAGTF  has  overall  responsibility  for  control  of  air 
in  the  objective  area,  the  MAGTF  commander  establishes  a  TACC.   If,  however, 
overall  responsibility  rests  external  to  the  MAGTF,  the  commander  establishes 
a  TADC  for  his  sector  of  responsibility.   When  it  becomes  necessary  to  or- 
ganize an  amphibious  task  force  into  subordinate  task  groups,  each  task  group 
may  employ  a  TADC  (afloat)  for  control  of  air  operations  in  its  sector  of 
responsibility.   Overall  control  is  retained  by  the  commander  amphibious 
task  force  (CATF)  through  the  task  force  TACC.   The  MACCS  TADC  may  be  viewed 
as  a  similar  "task  group"  agency  ashore  with  responsibility  for  air  opera- 
tions in  the  landward  sector.   When  the  commander  landing  force  (CLF)  is 
capable  of  assuming  control  and,  when  approved  by  the  CATF,  all  control  of 
assault  support  operations  (in  the  objective  area)  passes  ashore.   The  pri- 
mary control  agency,  previously  designated  a  TADC,  becomes  the  TACC.   The 
CATF's  TACC  reverts  to  the  status  of  a  TADC  (afloat). 

c.  Tactical  Air  Operations  Center. — The  TAOC  is  the  subordinate  op- 
perational  element  of  the  Marine  air  command  and  control  system  designed  for 
control  of  en  route  air  traffic  and  air  defense  operations.   The  TAOC  is 
placed  under  the  control  of  a  TACC/TADC  ashore  or  afloat,  depending  upon  the 
specific  phase  of  a  particular  operation.   Because  of  its  surveillance  radar 
capabilities,  it  is  the  primary  source  of  radar  control  for  all  aircraft  in 
its  sector  of  responsibility.   The  TAOC  detects,  acquires,  and  tracks  tar- 
gets in  its  assigned  area  of  responsibility  and  provides  an  up-to-date 
display  of  the  air  situation.   Tactical  data  is  exchanged  by  means  of 
digital  and/or  voice  communications  with  friendly  aircraft,  adjacent  TAOC's, 
the  TACC/TADC,  and  other  agencies. 

(1)  Role. — The  role  of  the  TAOC  in  air  reconnaissance  operations 
is  to  provide  navigational  assistance  to  friendly  aircraft  in  the  accomplish- 
ment of  support  missions.  Additionally,  the  TAOC  functions  as  the  alternate 
TACC/TADC,  when  directed. 

(2)  Tasks 

(a)  To  recommend  geographic  sectors/subsectors  of  responsi- 
bility for  itself  and  component  elements. 

(b)  To  detect,  identify,  and  classify  all  aircraft  within 
its  sector  of  responsibility. 

(c)  To  maintain  a  summary  display  of  the  air  situation  with- 
in its  capabilities  and  to  disseminate  appropriate  elements  of  this  infor- 
mation to  other  designated  agencies. 

(d)  To  coordinate  and  execute  emission  control  conditions 
set  by  higher  headquarters. 
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(e)   To  operate  as  a  TACC/TADC  for  limited  periods. 

d.   Direct  Air  Support  Center. — The  DASC  is  the  principal  air  con- 
trol agency  responsible  for  the  conduct  of  tactical  operations  directly 
supporting  ground  forces.   It  functions  in  a  decentralized  mode  of  oper- 
ations, but  is  directly  supervised  by  the  TACC/TADC.   It  is  normally  the 
first  major  air  control  agency  ashore  and  normally  lands  with  the  senior 
ground  combat  element  fire  support  coordination  center  (FSCC) ;  e.g.,  sched- 
uled or  on-call  waves.   The  DASC  coordinates  close  air  support  strikes, 
assault  support,  and  certain  air  reconnaissance  missions.   It  coordinates 
the  timely  distribution  of  air  assets  assigned  by  the  TACC  (afloat)  and 
helicopter  direction  center  (HDC)  for  allocation  to  appropriate  terminal 
control  agencies.   These  terminal  control  agencies  include  the  forward  air 
controller,  the  airborne  forward  air  controller,  the  tactical  air  coordi- 
nator (airborne)  (TAC(A)),  the  helicopter  coordinator  (airborne)  (HC (A) ) , 
and  the  air  support  radar  teams.   The  DASC  collocates  with  the  senior 
ground  combat  element  FSCC  and  works  closely  with  this  agency  to  ensure 
the  coordination  with  other  supporting  arms.   Because  of  the  necessity  for 
detailed  and  continuous  communications  and  coordination  between  the  DASC 
and  the  FSCC,  both  agencies,  where  possible,  should  be  collocated  in  the 
same  operating  facility.   When  displacing  either  ashore  or  elsewhere,  key 
DASC  personnel  should  accompany  personnel  of  the  ground  combat  element  to 
advise  and  assist  in  site  selection.   The  DASC,  equipped  and  operated  by 
the  MASS,  may  displace  by  echelon  to  preserve  operational  continuity.   In 
addition  to  controlling  and  coordinating  direct  air  support  aircraft  em- 
ployment, the  DASC  receives  ground  and  air  intelligence  information  and 
disseminates  this  information  to  the  TACC/TADC,  TAOC,  and  FSCC.   The  DASC 
also  coordinates  the  movement  and  identification  of  friendly  aircraft  and 
responds  to  the  TAOC ' s  requirement  for  aircraft  position  information  for 
aircraft  under  its  control. 

(1)  Role. — The  role  of  the  DASC  is  to  provide  the  means  for 
processing  direct  air  support  requests,  to  coordinate  aircraft  employment 
with  other  supporting  arms,  and  to  control  assigned  aircraft  with  the  pro- 
cedures of  area  air  space  control.   FMFM  5-1,  Marine  Aviation,  contains 

a  complete  discussion  of  the  DASC  configuration  and  the  circximstances  ap- 
propriate for  their  employment. 

(2)  Tasks 

(a)  Receives  fragmentary  operation  orders  (FRAG's)  and 
coordinates  scheduled  preplanned  air  reconnaissance. 

(b)  Receives,  processes,  and  coordinates  ground  force  re- 
quests for  immediate  or  on-call  air  reconnaissance. 

(c)  Adjusts  preplanned  schedules  and  diverts  airborne 
assets  in  accordance  with  the  priorities  of  the  continuing  ground  combat 
situation  and  degree  of  decentralized  authority  assigned  by  the  TACC/TADC. 

(d)  Coordinates  the  execution  of  air  reconnaissance  missions 
with  the  activity  of  other  fire  support  means  through  the  appropriate  FSCC 

to  ensure  maximum  aircraft  safety  and  minimum  mutual  interference. 

(e)  Refers  all  conflicts  in  supporting  arms  activity  to 
the  appropriate  FSCC  for  resolution  consistent  with  the  mission  of  supported 
units. 
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(f)  Provides  an  operational  point  of  contact  for  both  user 
agencies  and  air  reconnaissance  aircraft  for  the  resolution  of  conflicting 
priorities  and  the  coordination  of  efforts. 

(g)  Serves  as  the  ground  combat  element's  operational 
point  of  contact  to  ensure  air  reconnaissance  response  to  changing  ground 
tactical  situations  and  a  possible  reevaluation  of  priorities. 

(h)   Receives  and  disseminates  to  the  ground  element's  air 
representative  all  pertinent  tactical  intelligence  and  information  reported 
by  aircraft  performing  air  reconnaissance  missions. 

(i)   Assigns  control  of  DASC  aircraft  to  subordinate  termi- 
nal control  agencies  such  as  TACP ' s ,  TAC(A)'s,  FAC ' s ,  AFAC ' s ,  ASRT's,  and 
landing  zone  control  parties  (LZCP's). 

(j)   Provides  requesting  aircraft  and  other  air  control 
agencies  with  appropriate  advisory  information  for  the  conduct  of  safe 
flight.   Such  information  includes  airstrikes,  TPQ  drops,  enemy  antiair- 
craft activity,  and  airspace  coordination  areas  (ACA's). 

(k)   Assigns  general  routes  of  aircraft  approach  and  retire- 
ment. 

(1)   Records,  monitors,  and  displays  information  on  the 
planned  and  existing  state  of  air  reconnaissance  missions  and  advises  TACC, 
TADC,  and  FSCC  as  required. 

e.   Air  Support  Radar  Team. — The  ASRT  is  the  terminal  air  support 
control  agency  subordinate  to  the  DASC  which  provides  precision  radar  track- 
ing and  positioning  of  aircraft  in  all  weather  conditions.   The  ASRT  employs 
a  radar  course  directing  central  (RCDC) ,  which  consists  of  a  precision  radar 
and  associated  computer  equipment  designed  to  accurately  position  aircraft 
without  visual  reference  to  the  earth's  surface.   Aircraft  are  guided  to  a 
point  in  space  from  which  supplies  or  ordnance  are  released  and  night  multi- 
sensor  imagery  can  be  obtained.   This  is  accomplished  by  using  radar  derived 
positional  information  and  manually  inserted  target  position  information, 
wind  data,  ballistics  data  based  upon  the  type  and  altitude  of  the  aircraft. 
In  order  to  accurately  compute  this  radar  positional  information,  the  RCDC 
must  be  established  by  an  accurate  land  survey.   There  are  three  ASRT's 
organic  to  the  MASS  of  the  MACG.   They  are  organized  as  highly  mobile  air 
control  facilities  and  operate  in  support  of  the  MAGTF. 

(1)  Role. --The  role  of  the  ASRT  is  to  provide  day/night  all- 
weather  precision  control  of  aircraft  operating  in  support  of  MAGTF  opera- 
tions . 

(2)  Tasks. --The  principal  task  of  the  ASRT  in  air  reconnaissance 
is  to  provide  precision  control  of  aircraft  for  medium  and  low  altitude 
level  night  multisensor  imagery  in  support  of  the  MAGTF.   The  ASRT  performs 
the  following: 

(a)  Receives  and  computes  target  data  for  air  delivery 
missions . 

(b)  Briefs  aircrews  on  the  mission  requirements. 
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(c)  Coordinates  with  the  TAOC  or  other  appropriate  control 
agencies  to  receive  radar  handovers  of  mission  aircraft. 

(d)  Keeps  the  DASC  fully  advised  as  to  ASRT  operational 
status  and  conduct  of  operations. 

(e)  Notifies  the  DASC  of  the  results  of  each  mission. 

(f)  Positions  aircraft  at  a  geographic  position  which 
assists  or  permits  the  aircraft  to  accomplish  a  designated  mission.   Ex- 
amples are: 

1_  Positioning  aircraft  for  paradrops. 

2_  Positioning  aircraft  for  flare  drops. 

3_  Positioning  helicopters  over  landing  zones. 

4  Positioning  aircraft  for  night  photo  missions. 

f.   Tactical  Air  Control  Party. — The  TACP  is  "a  subordinate  opera- 
tional component  of  a  tactical  air  control  system  designed  to  provide  air 
liaison  to  land  forces  and  for  the  control  of  aircraft."   TACP ' s  establish 
and  maintain  facilities  for  liaison  and  communications  between  supported 
units  and  appropriate  control  agencies ,  inform  and  advise  the  ground  unit 
commander  on  the  employment  of  supporting  aircraft,  and  request  and  control 
air  support  missions.   There  are  two  types  of  tactical  air  control  parties. 
The  first  type  is  organic  to  the  infantry  battalion  and  the  second  type  is 
organic  to  the  infantry  regiments  and  division.   The  principal  difference 
between  the  two  types  of  TACP ' s  is  that  the  battalion  TACP  has  two  forward 
air  control  parties  (FAC  parties),  while  the  regimental  and  division  TACP ' s 
have  none . 

(1)  Tasks 

(a)  Provide  liaison  and  communications  between  the  commander 
of  the  ground  unit  to  which  assigned  and  the  appropriate  air  control  agency. 

(b)  Provide  the  commander  of  the  ground  unit  current  infor- 
mation on  the  employment  and  availability  of  air  reconnaissance  aircraft  as- 
signed to  the  support  of  his  unit. 

(c)  Advise  the  ground  unit  commander  and  staff  on  matters 
concerning  air  reconnaissance. 

(d)  Prepare  and  forward  requests  for  air  reconnaissance  in 
accordance  with  instructions  received  from  the  unit  to  which  attached. 

(e)  Relay  pertinent  information  to  the  tactical  air  control 
agency. 

(f)  Exercise  control  of  aircraft  during  the  terminal  phase 
of  air  reconnaissance  missions. 

(2)  Division  TACP. — The  division  TACP  consists  of  2  air  control 
officers  and  11  enlisted  communication  personnel.   The  senior  air  control 
officer  normally  performs  the  duties  of  the  commander  of  the  air  and  naval 
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gunfire  platoon,  communication  company,  of  the  headquarters  battalion.   The 
air  control  officers  assist  the  division  air  officer  by  monitoring  all  im- 
mediate air  reconnaissance  requests  from  subordinate  units,  supervising  the 
operation  of  aviation  nets  in  the  FSCC,  and  keeping  the  fire  support  coor- 
dinator (FSC)  advised  of  the  general  air  situation  and  specific  requests  of 
subordinate  units. 

(3)  Regimental  TACP. — The  regimental  TACP  is  composed  of  one 
officer  called  the  regimental  air  officer  assigned  to  the  regimental  oper- 
ations section,  and  four  enlisted  communication  personnel  from  the  commun- 
ication platoon  of  headquarters  company.   The  air  officer  acts  in  a  dual 
capacity  as  a  special  staff  officer  to  the  regimental  commander  in  regard 

to  all  aviation  matters  and  as  the  of f icer-in-charge  of  the  regimental  TACP. 
In  the  latter  capacity,  he  may  act  as  an  air  controller  actually  controlling 
an  air  reconnaissance  mission.   He  coordinates  and  consolidates  all  pre- 
planned air  support  requests  from  subordinate  units  with  the  regimental  FSC. 
He  coordinates,  as  necessary,  immediate  air  reconnaissance  requests  from 
subordinate  TACP ' s . 

(4)  Battalion  TACP. — The  battalion  TACP ' s  are  composed  of  3 
officers  and  12  enlisted  communication  personnel.   The  senior  naval  aviator/ 
naval  flight  officer  functions  as  the  battalion  air  officer  and  each  of  the 
other  two  officers  is  the  leader  of  a  FAC  party. 

(a)  Air  Officer. — The  battalion  air  officer's  duties  are 
similar  to  those  of  the  regimental  air  officer.   He  normally  remains  with 
the  battalion  command  group  when  deployed  and  functions  as  chief  advisor 
to  the  battalion  commander  on  all  air  operation  matters.   The  battalion 
air  officer  supervises  the  training  and  operation  of  the  two  battalion  FAC 
parties . 

(b)  Forward  Air  Control  Party. — The  two  FAC  parties  gen- 
erally accompany  frontline  companies  of  the  battalion  during  all  phases  of 
the  amphibious  operation.   The  forward  air  controller  may  control  aircraft 
executing  air  reconnaissance  missions  in  support  of  the  battalion.   The  FAC 
maintains  positive  ground-air  radio  communications  with  assigned  support 
aircraft  from  a  forward  position  which  permits  him  to  observe  and  direct 
each  aircraft.   The  primary  assault  support  duties  of  the  FAC  party  are: 

1^  To  operate  well  forward  with  the  assault  units  of 
the  battalion. 

2   To  advise  the  supported  company  commander  on  the 
proper  employment  of  air. 


ligence  nature, 
sition,  and  needs, 
of  friendly  units . 


3_  To  gather  and  report  all  information  of  an  intel- 
4_  To  stay  abreast  of  the  supported  unit's  plans,  po- 
5   To  stay  abreast  of  the  enemy  situation  and  location 


(5)  Division  Air  Section. — The  division  air  section  consists  of 
four  naval  aviators/naval  flight  officers  and  is  headed  by  a  colonel.  Al- 
though listed  here,  it  is  not  a  part  of  the  division  TACP.   (Personnel  from 
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the  division  air  section  may  augment  the  division  TACP  in  the  FSCC  as 
necessary  and  the  division  air  officer  has  staff  cognizance  over  TACP 
operations.)   The  division  air  officer  does,  however,  perform  the  fol- 
lowing tasks  normally  performed  by  the  TACP ' s : 

(a)  Provide  the  division  commander  current  information  on 
the  employment  and  availability  of  aircraft  assigned  to  the  support  of  the 
division. 

(b)  Advise  the  division  commander,  his  staff,  and  com- 
manders of  those  elements  not  having  TACP ' s ,  on  matters  concerning  air 
support. 

(c)  Prepare  and  forward  requests  for  preplanned  air  recon- 
naissance in  accordance  with  instructions  received  from  the  division  com- 
mander. 

(d)  Monitoring  and  exercising  overall  control  of  TACP  oper- 
ations and  procedures  to  ensure  standardization  of  training  and  the  highest 
degree  of  combat  readiness. 
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Section  III.   EQUIPMENT  AND  SYSTEMS 

2301.  GENERAL 

In  air  reconnaissance,  as  in  all  other  military  elements  during  the 
amphibious  assault,  the  capabilities  and  limitations  of  the  equipment  and 
systems  influence  the  tactical  decisions.   This  section  describes  aircraft, 
weapons,  ground  support  equipment  and  systems,  and  automated  data  systems 
as  they  apply  to  air  reconnaissance.   Some  of  the  equipments  and  systems 
will  play  a  role  in  functional  areas  other  than  air  reconnaissance.   Such 
application  will  not  be  discussed  in  this  text;  therefore,  reference  to  the 
appropriate  FMFM  5-series  manual  is  required  for  information  regarding 
application  to  other  functional  areas. 

2302.  AIR  RECONNAISSANCE  AIRCRAFT 

Air  reconnaissance  aircraft  are  specifically  designed  or  modified  to 
meet  the  varied  roles  of  air  reconnaissance.   The  aircraft  incorporate 
various  combinations  of  air  reconnaissance,  such  as  visual  reconnaissance, 
multisensor  imagery,  and  electronic  surveillance.   The  commander  must  be 
familiar  with  the  characteristics  and  capabilities  of  the  aircraft  in  order 
to  properly  plan  for  air  reconnaissance  in  the  overall  air  support  require- 
ments . 

a  UH-1. — The  UH-1  is  a  turbine  powered,  single  main  rotor,  utility 
helicopter"^   It  is  compatible  with  all  amphibious  assault  ships.   Skids 
provide  landing  mounts  instead  of  wheels;  however,  ground  handling  wheels 
are  provided  for  towing  and  shipboard  handling.   Personnel  enter  the  air- 
craft through  the  hatch  on  either  side  of  the  aircraft.   Cargo  is  loaded 
through  the  personnel  hatches  or  carried  externally.   Normal  cruising  speed 
for  the  UH-1  is  105  knots.   Communications  capabilities  include  two-way  UHF , 
FM,  and  HF  radio.   In  addition,  a  communication  package,  the  command  and 
control  kit,  can  be  installed  for  the  use  of  the  ground  unit  commander.   The 
UH-1  may  be  flown  with  a  single  pilot  and  a  qualified  observer  for  certain 
specific  missions.   Because  of  its  low  silhouette  and  its  ability  to  land 
in  small,  unprepared  zones,  the  UH-1  is  more  suited  for  medical  evacuation 
and  emergency  resupply  in  forward  areas  than  are  other  types  of  helicopters. 
(See  fig.  1.) 

b.  AH-1. — The  AH-1  is  a  light  attack  helicopter  which  was  developed 
to  provide  close-in  fire  suppression  for  ground  troops  and  transport  heli- 
copter escort  missions.   Its  airframe,  rotor,  and  avionics  systems  were 
designed  to  give  the  aircraft  a  slender  head  on  silhouette  and  accommodate 
the  carrying  of  ordnance.   The  most  recent  revsion  of  the  AH-1  series  is 
configured  to  carry  the  tube  launched,  optically  tracked,  wire  command  link, 
guided  missile  system  (TOW)  antitank  missile.   The  AH-1  may  be,  but  is  not 
normally,  flown  with  a  single  pilot  and  a  qualified  observer. 

c.  OV-10. — The  OV-10  is  a  twin  turboprop,  multipurpose,  fixed-wing, 
short  takeoff  and  landing  (STOL)  aircraft.   Two  canted  sponsons  are  mounted 
on  the  lower  fuselage  providing  four  external  store  stations  housing  four 
7.62mm  guns  with  integral  ammunition  supply  and  an  additional  store  capacity 
of  600  pounds  on  each  station.   Additional  weapons  or  a  single  external  fuel 
tank  may  be  installed  on  a  centerline  store  station,  1,200  pounds  maximum 
limit,  under  the  fuselage.   The  maximum  fuselage  store  loading,  total  all 
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Figure  1. — UH-1, 


Figure  2. — AH-1 
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Figure  3. — OV-10. 

stations,  is  3,600  pounds.   With  a  proper  mix  of  ordnance  and  external  fuel, 
the  OV-10  is  able  to  perform  armed  reconnaissance  or  observation  in  support 
of  the  landing  force.   Other  tasks  include  cargo  transport,  troop  transport 
and  control,  and  adjustment  of  artillery  and  naval  gunfire.   Time  on-station 
can  be  computed  for  planning  purposes  as  120  minutes  (190  minutes  with  150- 
gallon  external  fuel  tank?) minus  33  minutes  for  each  50-nautical  mile  radius 
from  the  airfield  to  operating  area.   Normal  crew  for  the  OV-10  consists  of 
a  naval  aviator  and  Marine  air  observer.   The  OV-10  has  no  carrier  basing 
capability.   (See  fig.  3.) 

d.  EA-6. — The  EA-6A  is  a  two-place  tactical  electronic  warfare 
version  of  the  A-6.   It  can  be  configured  to  detect,  identify,  locate, 
record,  and  jam  electronic  radiations.   The  EA-6B  is  a  follow-on  electronic 
warfare  aircraft  that  has  been  in  use  by  the  Navy  and  is  now  entering  the 
Marine  Corps  inventory.   It  has  a  crew  of  four — one  pilot  and  three  elec- 
tronic countermeasures  officers.   The  EA-6B  is  a  sophisticated  electronic 
warfare  aircraft,  possessing  a  more  powerful  jamming  capability  and  in- 
creased versatility  through  an  automated  electronic  warfare  system  capable 
of  operations  within  a  dense  electronic  environment.   The  primary  mission 
of  the  EA-6  is  to  support  strike  aircraft  and  ground  troops  by  suppressing 
enemy  electronic  activity  and  to  obtain  tactical  electronic  intelligence. 
The  EA-6  is  operated  by  the  VMAQ-2  squadron  and  its  detachments.   (See  fig. 
4.) 

e.  RF-4. — The  RF-4  is  a  two-place,  multisensor  reconnaissance  ver- 
sion of  the  F-4.   It  has  side-looking  radar,  an  infrared  sensor  and  recorder, 
and  vertical,  forward,  and  side-looking  cameras,  including  a  panoramic  model 
with  rotating  prisms  for  horizon-to-horizon  pictures.   The  crew  consists  of 
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Figure  4. — EA-6, 


Figure  5. — RF-4 . 
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a  pilot  and  airborne  reconnaissance  systems  officer.   The  primary  mission 
of  the  RF-4  is  multisensor  reconnaissance.   It  is  operated  by  the  VMFP  3 
squadron  and  its  detachments.   (See  fig.  5.) 

f.   AV-8. — The  AV-8  is  a  light  attack,  single-engine,  jet  aircraft. 
The  AV-8  is  designed  for  conventional  ordnance  delivery  during  daylight  and 
visual  flight  conditions.   It  is  capable  of  vertical  takeoff  and  landing 
(VTOL)  with  a  limited  ordnance  payload,  short  takeoff  and  landing  aboard 
land  or  sea  bases,  and  a  photographic  reconnaissance  capability.   The  AV-8 
is  operated  by  VMA  squadrons.   (See  fig.  6.) 


Figure  6. — hV-i 


2303.   WEAPONS 


Weapons  employed  by  air  reconnaissance  aircraft  are  described  in 
FMFM  5-1,  Marine  Aviation. 


2304 


MULTISENSORS 


For  multisensor  systems,  see  chapter  4  of  this  manual. 


2305.   MINATURE  MULTICHANNEL  INBAND  RELAY  (MINIMIBAR) ,  FORWARD  PASS 

a.   The  MINIMIBAR  radio  set  is  an  airborne  relay  that  receives 
digital  messages  from  various  types  of  sensors  on  preset  VHF  frequencies 
in  the  162-165  MHz  band  and  retransmits  these  messages  on  preset  VHF  fre- 
quencies in  the  170-174  MHz  band  to  a  distant  monitoring  site.   The 
MINIMIBAR  pod  provides  real-time  relay  of  sensor  data;  it  does  not  have  a 
storage  capability. 
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b.   The  forward  pass  equipment,  although  still  in  developmental 
stages,  is  capable  of  receiving  and  storing  in  memory  several  days  of 
digital  messages  received  from  either  hand-emplaced  or  air-delivered 
seismic  sensors.   Upon  command,  the  forward  pass  storage  units  in  the 
ground  can  burst  transmit  their  stored  sensor  data  to  an  interrogation 
unit  in  a  pod  aboard  most  carrierborne  fixed-wing  aircraft.   This  interro- 
gating aircraft  can  then  return  to  the  vicinity  of  advanced  or  main  force 
shipping  or  to  a  ground  station  and  send  the  stored  sensor  information  by 
burst  transmission  to  a  display  unit  for  readout  and  analysis.   In  produc- 
tion models,  both  the  MINIMIBAR  real-time  relay  and  the  forward  pass 
storage  capability  will  be  combined  in  the  same  aircraft  external  pod. 
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Section  IV.   ORGANIZATION  FOR  COMBAT 


24  01.   GENERAL 

Marine  Corps  policy  continues  to  emphasize  the  close  integration  of 
air  and  ground  operations.   A  Marine  air-ground  task  force  with  a  separate 
air-ground  headquarters  is  normally  formed  for  combat  operations  and  train- 
ing exercises  in  which  substantial  combat  forces  of  both  Marine  aviation 
and  Marine  ground  units  are  included  in  the  task  organization.   A  Marine 
air-ground  task  force  includes  four  major  components — a  command  element, 
a  ground  combat  element,  an  aviation  combat  element,  and  a  combat  service 
support  element.   (See  fig.  7.)   For  additional  information,  see  Marine 
Corps  Order  (MCO)  3120. 3-. 

a.  Command  Element. — The  commander  of  the  MAGTF  is  designated  by 
appropriate  authority,  normally  from  a  source  outside  the  major  elements 
of  the  task  force.   In  addition  to  the  commander,  the  command  element  con- 
sists of  a  separate  air-ground  headquarters  and  the  communications  and 
facilities  required  for  its  support.   See  paragraph  2401e  for  a  description 
of  the  separate  air-ground  headquarters. 

b.  Ground  Combat  Element. — The  ground  combat  element  is  task  organ- 
ized, tailored  to  the  mission  assigned.   It  is  constructed  around  a  combat 
infantry  unit  and  includes  appropriate  combat  support  and  combat  service 
support  units.   Under  normal  circumstances,  there  is  only  one  ground  combat 
element  in  the  MAGTF,  but  the  requirement  for  two  or  three  may  occasionally 
be  necessary.   When  there  is  more  than  one  ground  combat  element  in  the 
task  organization,  the  commander  of  the  MAGTF  directs  and  controls  the 
ground  maneuver . 

c.  Aviation  Combat  Element. — This  element  is  a  task  organization 
tailored  for  the  conduct  of  tactical  air  operations.   It  includes  aviation 
command  units  with  the  necessary  air  control  agencies,  combat  units,  combat 
support  units,  and  combat  service  support  units  which  are  provided  by  the 
MAW  and  appropriate  force  units.   Air  operations  are  conducted  in  keeping 
with  the  principle  of  centralized  command  and  control  at  or  above  the  level 
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Figure  7. — Marine  Air-Ground  Task  Force. 
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of  the  MAGTF.   When  the  commander  of  the  MAGTF  assumes  responsibility  for 
control  of  air  operations,  he  exercises  control  through  the  aviation  combat 
element.   Control  is  facilitated  by  designating  the  commander  of  the  avia- 
tion combat  element  as  the  tactical  air  commander  of  the  MAGTF. 

d.  Combat  Service  Support  Element. — This  element  supports  both  the 
ground  combat  and  aviation  combat  elements  of  the  MAGTF.   The  combat  serv- 
ice support  element  is  made  up  of  various  task  groupments  dependent  upon 
the  mission  and  organization  of  the  aviation  and  ground  combat  elements. 

e.  Air-Ground  Headquarters. — The  commander  is  provided  with  an  in- 
tegrated staff  and  communication  facilities  so  that  he  may  exercise  command 
of  air-ground  operations.   Like  the  MAGTF,  composition  of  the  headquarters 
is  tailored  to  the  mission.   The  capabilities  of  the  air-ground  headquarters 
are  discussed  in  the  following  paragraphs: 

(1)  Within  the  task  force,  direct  liaison  among  the  major  ele- 
ments achieves  the  necessary  coordination  of  air  and  ground  operations. 

The  capabilities  of  the  air-ground  headquarters  extend,  but  do  not  normally 
duplicate,  those  of  the  headquarters  of  major  elements  of  the  task  force. 
Staff  services  to  the  commander  are  oriented  principally  towards  matters 
which  affect  the  entire  task  force. 

(2)  The  formation  of  a  separate  air-ground  headquarters  permits 
subordinate  commanders  within  the  task  force  to  direct  their  attention  pri- 
marily to  their  respective  elements,  while  a  substantial  amount  of  the 
staff  effort  of  the  MAGTF  headquarters  is  concerned  with  matters  involving 
higher,  adjacent,  and  supporting  commands.   The  commander  makes  provisions 
for  direct  liaison  between  these  commands  and  his  subordinate  commanders 
for  activities  which  do  not  require  intervention  of  MAGTF  headquarters. 

(3)  In  an  amphibious  operation,  the  air-ground  headquarters  also 
serves  as  landing  force  headquarters,  which  enhances  the  direct  relationship 
of  the  CATF  and  CLF.  The  CLF  uses  the  capabilities  of  his  major  subordinate 
commanders  in  the  detailed  planning  required  for  the  amphibious  operation  by 
assigning  them  appropriate  responsibilities  for  the  development  of  the  land- 
ing force  plan.  He  may  also  augment  the  landing  force  staff  temporarily, 
particularly  for  tasks  concerned  with  landing  force  control  agencies. 

(4)  The  major  organizational  limitation  of  the  separate  air- 
ground  headquarters  is  that  it  is  not  permanent.   This  limitation  is  par- 
tially  offset  by  the  permanent  assignment  of  key  personnel  on  an  additional 
duty  basis,  compilation  of  files  and  standing  operating  procedures  (SOP  s, 
periodic  activation  of  the  staff  for  planning  command  post  exercises  (CPX  s) , 
and  frequent  inspections  of  headquarters  equipment. 

(5)  The  scope  of  the  MAGTF  headquarters  will  vary  with  the  size 
of  the  task  force.   The  Marine  amphibious  force  (MAF) ,  Marine  amphibious 
brigade  (MAB) ,  and  Marine  amphibious  unit  (MAU)  are  the  three  categories  of 
MAGTF ' S . 

2402.   MARINE  AMPHIBIOUS  FORCE 

a   The  MAF,  largest  of  the  Marine  air-ground  task  forces,  is  normally 
built  around  a  division/wing  team.   However,  it  may  range  m  size  from  less 
thin  a  complete  division/wing  team  up  to  several  ^^j-i-^^^^JJ^^^^^^^^f mIf  is 
together  with  an  appropriate  combat  service  support  organization.   The  MAF  is 
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commanded  by  either  a  major  general  or  a  lieutenant  general,  depending  on 
its  size  and  mission.   It  is  capable  of  conducting  a  wide  range  of  amphib- 
ious assault  operations  and  sustained  operations  ashore.   It  can  be  tailored 
for  any  intensity  of  combat  and  to  any  geographic  environment. 

b.  The  ground  combat  element  of  the  MAF  is  usually  a  Marine  division 
reinforced  with  appropriate  force  combat  support  units.   However,  the  ground 
combat  element  can  range  in  size  from  a  division  (-)  to  several  reinforced 
divisions. 

c.  The  aviation  combat  element  of  the  MAF  is  usually  a  Marine  air- 
craft wing  task  organized  to  conduct  all  types  of  tactical  air  operations; 
however,  the  aviation  combat  element  can  range  in  size  from  one  to  several 
aircraft  wings.   The  aviation  combat  element  is  organized  and  equipped  to 
facilitate  its  early  establishment  ashore  in  amphibious  operations,  and  it 
is  designed  for  operations  in  an  expeditionary  environment.   In  a  Marine 
amphibious  force  which  contains  two  or  more  aircraft  wings,  the  senior  wing 
commander  is  usually  designated  the  tactical  air  commander  of  the  MAF. 

d.  The  combat  service  support  element  of  the  MAF  is  a  force  service 
support  group  (FSSG)  which  provides  maintenance,  supply,  engineer,  motor 
transport,  and  medical  support  to  the  MAF.   It  is  formed  from  the  assets  of 
one  or  more  division  support  groups  (DSG's),  wing  support  groups  (WSG  s), 
and  FSSG's  depending  on  the  size  of  the  MAF.   The  components  provide  combat 
service  support  for  the  MAF  through  a  central  facility/location  that  sup- 
ports all  port,  beach,  and  airfield  operations.   However,  subordinate  facil- 
ities may  be  established  at  separate  locations. 

e.  The  MAF  may  include  an  organic  MAB  or  MAU  as  a  separate  element 
in  order'to  conduct  air-ground  operations  separated  sufficiently  in  space 
or  time  from  other  MAF  elements  or  to  temporarily  utilize  an  m-being, 
cohesive  MAB  or  MAU  when  the  MAF  is  a  follow-on  force.   Such  operations 
involving  a  separate  MAB  or  MAU  would  normally  be  of  limited  duration. 

2403.   MARINE  AMPHIBIOUS  BRIGADE 

a.  The  MAB  is  a  task  organization  which  is  normally  build  around  a 
regimental  landing  team  and  a  provisional  Marine  aircraft  group.   It  is 
normally  commanded  by  a  brigadier  general  and  is  capable  of  conducting _ 
amphibious  assault  operations  of  limited  scope.   During  potential  crisis 
situations,  the  MAB  may  be  forward  deployed  afloat  for  an  extended  period 
in  order  to  provide  immediate  response  and  may  serve  as  the  precursor  of 
the  MAF.   Under  these  conditions,  MAB  combat  operations  may  be  supported 
from  the  seabase,  facilities  ashore,  or  a  combination  of  the  two. 

b.  The  ground  combat  element  of  the  MAB  is  tailored  to  accomplish 
the  mission  assigned;  however,  the  ground  combat  element  of  the  MAB  will 
normally  equate  to  a  regimental  landing  team. 

c.  The  normal  aviation  combat  element  of  the  MAB  is  a  provisional _ 
Marine  aircraft  group  including  elements  from  the  wing  support  group.   This 
provisional  Marine  air  group  has  substantially  more  varied  aviation  capa- _ 
bilities  than  those  of  the  air  element  of  the  MAU.   It  contains  those  anti- 
air  warfare  capabilities  required  by  the  situation.   Unlike  the  MAU,  the 
aviation  combat  element  of  the  MAB  is  organized  and  equipped  to  be  capable 
of  early  establishment  ashore  as  existing  airfields  in  the  landing  area  be- 
come available.   Should  the  landing  area  not  contain  suitable  airfields,  an 
expeditionary  airfield  will  be  developed  using  assets  organic  to  the  MAB. 
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d.  The  combat  service  support  element  of  the  MAB  is  a  logistics 
support  group  (LSG)  which  includes  significant  resources  from  the  DSG,  WSG, 
and  FSSG.   Detachments  from  Navy  combat  service  support  resources  are  also 
included. 

e.  Each  division/wing  team  when  reinforced  by  appropriate  force 
troops  units  has  the  capability  to  deploy  two  MAB ' s  for  separate  missions 
should  unusual  circumstances  require  such  flexibility.   Deployment  of  a 
third  MAB  is  precluded  by  lack  of  sufficient  command  and  control  and  combat 
service  support  assets.   Moreover,  this  same  limitation  would  prevent  the 
deployment  of  the  division,  wing,  or  MAF  headquarters  while  two  MAB's  are 
operational.   Accordingly,  subsequent  deployments  from  the  division/wing 
team  would  have  to  be  organized  either  for  augmentation  of  one  or  both  of 
the  deployed  MAB's  or  for  amalgamation  of  all  remaining  division/wing 
assets  with  one  or  both  of  the  MAB's  to  form  an  MAF. 

2404.   MARINE  AMPHIBIOUS  UNIT 

a.  The  MAU  is  a  task  organization  which  is  normally  built  around  a 
battalion  landing  team  and  a  composite  squadron.   It  is  normally  commanded 
by  a  colonel  and  employed  to  fulfill  routine  forTvard  afloat  deployment 
requirements.   The  MAU  provides  an  immediate  reaction  capability  to  crisis 
situations  and  is  capable  of  relatively  limited  combat  operations.   Although 
the  MAU  has  the  capability  for  conducting  amphibious  assaults,  such  opera- 
tions are  not  routinely  envisioned.   When  committed,  the  MAU  is  normally 
supported  from  its  seabase.   The  MAU  is  considered  to  be  the  forward  afloat 
deployed  element  of  a  larger  landing  force,  such  as  the  MAB,  which  would  be 
constituted  as  required  from  Continental  United  States  (CONUS)  and/or 
forward  based  combat  ready  Fleet  Marine  Forces. 

b.  The  ground  combat  element  of  the  MAU  is  normally  a  battalion 
landing  team.  Only  under  unusual  circumstances  would  the  ground  combat 
element  consist  of  two  battalion  landing  teams. 

c.  The  aviation  combat  element  of  the  MAU  is  normally  a  composite 
squadron  which  may  include  two  or  more  types  of  helicopters  and  elements 
from  the  wing  support  group.   In  some  situations,  the  composite  squadron 
may  also  include  V/STOL  and  fixed-wing  observation  aircraft.   Depending 

on  the  nature  of  the  operation,  a  DASC  may  be  provided  the  MAU  for  control 
of  aircraft  ashore.  Under  such  circumstances,  the  DASC  is  normally  collo- 
cated with  the  battalion  landing  team  FSCC. 

d.  The  combat  service  support  element  of  the  MAU  is  a  logistics 
support  unit  (LSU)  and  is  formed  from  elements  of  the  DSG,  WSG,  and  FSSG. 
Detachments  from  Navy  combat  service  support  resources  are  also  included. 

e.  The  preplanned  coordinated  employment  of  two  MAU ' s  simultaneously 
in  a  single  combat  mission  is  not  contemplated.   In  situations  where  em- 
ployment of  readily  available  forces  requires  bringing  together  two  MAU's 
originally  formed  for  separate  and  independent  operations,  an  MAB  will  be 
formed.   In  exceptional  circumstances,  the  MAU  may  be  a  component  of  a 
larger  MAGTF  for  a  limited  period. 

24  05.   INDEPENDENT  DEPLOYMENTS 

a.   Although  Marine  aviation  units  normally  deploy  as  part  of  the 
MAGTF,  there  are  situations  in  which  independent  deployments  may  be  re- 
quired.  Examples  of  independent  operations  are: 
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(1)  Deployment  of  a  squadron  (fixed-wing  or  helicopter)  aboard 
an  aircraft  carrier  and  under  operational  control  of  the  Navy. 

(2)  Humanitarian  missions  such  as  flood  relief  (normally  as- 
signed to  helicopter  squadrons) . 

(3)  Deployment  of  antiair  warfare  units  such  as  the  light 
antiaircraft  missile  (LAAM)  battalion,  with  wing  or  air  force  operations. 

b.  Independent  deployments  require  some  augmentation  from  support 
units,  particuarly  in  the  supply  and  maintenance  area.   Augmentation  from 
a  headquarters  and  maintenance  squadron.  Marine  air  base  squadron,  force 
service  support  group,  and  in  cases  of  operations  ashore,  small  infantry 
units  will  normally  be  a  necessity.   Because  a  unit  independently  deployed 
is  not  readily  available  to  the  wing/division  team,  such  operations  are  not 
standard  procedure. 

c.  Individual  squadron  deployments  for  training  purposes  are  not 
considered  as  independent  deployments,  since  the  squadrons  are  still  under 
the  control  of  their  parent  group. 
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CHAPTER  3 
AMPHIBIOUS  OPERATIONS 
Section  I.   INTRODUCTION 

3101.  GENERAL 

The  amphibious  operation  integrates  ships,  aircraft,  weapons,  and 
landing  forces  in  a  concerted  military  effort  against  a  hostile  shore.   The 
amphibious  assault  builds  up  combat  power  ashore  from  an  initial  zero  capa- 
bility to  a  fully  coordinated  striking  power  in  the  face  of  the  difficulties 
of  seas,  surf,  and  hydrographic  features,  in  addition  to  the  problems  nor- 
mally encountered  in  land  warfare.   Close  cooperation  and  detailed  coordi- 
nation among  all  participating  forces  in  an  amphibious  operation  are 
essential  to  success.   There  must  be  a  clear  understanding  of  the  mutual 
obligations  and  of  the  special  capabilities  and  problems  of  each  component. 
Thus,  the  air  support  elements  with  their  air  control  system,  the  assault 
forces,  the  logistic  support  forces,  and  the  shipboard  operations  are 
closely  related,  and  a  mutual  exchange  and  understanding  must  exist.   This 
chapter  is  devoted  to  providing  the  insight  into  the  capabilities  and  prob- 
lems of  landing  force  aviation  in  the  amphibious  operation  which  will  serve 
as  a  basis  for  that  mutual  exchange  and  understanding. 

3102.  AMPHIBIOUS  TASK  FORCE  (ATF) 

The  amphibious  task  force  is  a  task  organization  formed  for  the  pur- 
pose of  conducting  an  amphibious  operation.   It  will  always  include  naval 
forces  and  a  landing  force,  each  of  which  may  have  organic  aviation.   Other 
air  forces  may  be  included  as  required. 

a.   Navy  Forces. --The  Navy  element  of  the  amphibious  task  force  may 
include  one  or  more  of  the  following:   transport  group,  control  groups, 
tactical  air  control  groups,  fire  support  group,  shore-based  Navy  tactical 


33 


Par.  3103  FMFM  5-6 

air  group,  support  carrier  group,  screening  group,  mine  warfare  group,  re- 
connaissance and  underwater  demolition  group,  tactical  deception  group,  in- 
shore undersea  warfare  group,  close  covering  group,  patrol  plane  group,  air 
transport  group,  and  an  administrative  group.   The  function  of  these  units 
is  discussed  in  LFM  01,  Doctrine  for  Amphibious  Operations. 

b.  Landing  Force. — The  landing  force  comprises  the  troop  units, 
aviation  and  ground,  assigned  to  conduct  the  amphibious  assault. 

c.  Air  Force  Forces. — When  Air  Force  forces  are  assigned  to  the 
amphibious  task  force,  they  will  be  organized  as  a  separate  force  or  com- 
ponent under  the  command  of  an  Air  Force  officer.   When  the  preponderance 
of  tactical  aviation  is  provided  by  the  Air  Force  for  the  amphibious  opera- 
tion, the  Air  Force  officer  will  be  designated  to  direct  the  total  air  ef- 
fort.  When  the  preponderance  of  tactical  aviation  comes  from  the  Navy  or 
Marine  Corps,  the  overall  air  effort  will  be  directed  by  a  naval  aviator. 
In  either  case,  the  officer  so  designated  will  be  responsible  for  the  pre- 
paration of  the  amphibious  task  force  air  plan. 

3103.   LANDING  FORCE 

The  term,  "landing  force,"  designates  the  highest  landing  force 
echelon,  and  the  commander  landing  force  is  the  senior  landing  force  of- 
ficer in  the  amphibious  task  force.   Landing  force  aviation  will  be  orga- 
nized as  a  subordinate  task  organization  of  the  landing  force  and  as  such, 
is  discussed  in  paragraph  3104. 

a.   Landing  Force  Functions. —The  landing  force  is  specially  organized 
for  the  following  functions: 

(1)  Embarkation  of  troops,  equipment,  and  supplies. 

(2)  Debarkation  and  landing  of  troops  by  air  and/or  surface  units. 

(3)  Control  of  assault  operations. 

(4)  Control  of  naval  gunfire  and  missile  support. 

(5)  Provision  and  control  of  air  support. 

(6)  Discharge  of  cargo  from  assault  shipping,  and  landing  and 
movement  of  material  across  the  beaches. 

(7)  Operation  and  tactical  employment  of  organic  amphibious 
vehicles  and/or  aircraft. 

b   Landing  Force  Organization. —The  amphibious  assault  demands  that 
the  landing  force,  at  various  times  during  every  operation,  be  organized  in 
one  of  three  functional  forms,  the  latter  two  of  which  are  peculiar  to  am- 
phibious operations  alone: 

(1)  Basic  Tactical  Organization. —This  is  the  conventional  or- 
ganization of  the  landing  force  units  tor  combat,  involving  various  combi- 
nations of  ground  and  aviation  combat,  combat  support,  and  combat  service 
support  units  for  accomplishment  of  missions  ashore. 

(2)  Organization  for  Landing. —This  is  the  specific  tactical 
grouping  of  forces  for  an  assault. 
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(3)   Organization  for  Embarkation. — This  is  the  administrative 
grouping  of  forces  for  the  overseas  movement. 

3104.   LANDING  FORCE  AVIATION 

Organic  landing  force  aviation  is  organized  as  a  subordinate  task 
organization  of  the  landing  force.   The  aviation  units  comprising  landing 
force  aviation  are  primarily  organized,  trained,  and  equipped  for  support  of 
ground  units  in  amphibious  operations.   The  particular  size  and  structure  of 
the  aviation  combat  element  is  commensurate  with  the  task  assigned  to  the 
landing  force.   Current  Marine  Corps  doctrine  dictates  a  direct  role  for 
landing  force  aviation  units.   The  landing  force  functions  and  organization 
described  in  paragraph  3103,  are  directly  applicable  to  the  aviation  element, 
The  manner  in  which  they  are  individually  applied  will  be  covered  in  subse- 
quent paragraphs . 
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Section  II.   EMPLOYMENT  OF  AIR  RECONNAISSANCE 


3  201.   GENERAL 


Air  reconnaissance,  both  rotary  and  fixed-wing,  are  employed  pri- 
marily as  observation,  multisensor  imagery,  and  electronic  reconnaissance. 
The  distances  involved,  the  tasks  assigned,  the  area  and  scope  of  opera- 
tions, the  base  area,  and  the  compatibility  with  other  air  traffic  will  all 
affect  the  operations  of  air  reconnaissance  aircraft. 

3202.  PRINCIPAL  CONSIDERATIONS 

The  principal  considerations  in  the  employment  of  air  reconnaissance 
aircraft  are: 

a.  Availability. — The  numbers,  types,  and  capabilities  of  aircraft 
assigned  to  the  task  organization  and  in  an  operationally  ready  maintenance 
status. 

b.  Aircraft  Supportability. — Availability  of  assigned  aircraft  to 
support  the  concept  of  operations. 

(1)  Availability  of  airfields  and  airfield  sites  available 
within  operating  distance  of  the  AOA. 

(2)  Enemy  capabilities  and  dispositions,  particularly  the  loca- 
tion, type,  and  density  of  enemy  antiaircraft  installations. 

(3)  Requirements  for  air,  naval  gunfire,  and  artillery  fire 
control . 

3203.  CONCEPT  OF  OPERATIONS 

The  concept  of  operations  is  the  key  to  the  interaction  between  the 
assault  troops  and  air  reconnaissance  support.   The  CATF ' s  concept  will _ 
revolve  around  either  the  amphibious  assault,  the  amphibious  demonstration, 
the  amphibious  raid,  or  the  amphibious  withdrawal.   The  principals  discussed 
here  will  be  applicable  to  each  of  these.   The  CLE's  concept  will  include 
the  formation  for  landing,  the  maneuvers  for  capture  of  the  beachhead (s) , 
and  the  principal  landing  force  objectives.   From  this,  the  air  reconnais- 
sance support  requirements  pertaining  to  visual  reconnaissance  and  surveil- 
lance during  and  after  the  landing  can  be  derived. 

3204.  METHODS  OF  EMPLOYMENT 

The  methods  of  employing  air  reconnaissance  are  considered  by  a  tac- 
tical commander,  commencing  during  the  planning  phase  and  continuing  through 
the  execution  of  an  amphibious  operation.   Air  reconnaissance  operations 
provide  a  major  means  of  collecting  current  information  concerning  the  ter- 
rain, weather,  hydrography,  and  the  enemy  situation  in  the  area  of  opera- 
tions.  Air  reconnaissance  operations  produce  information  that  must  be 
processed  and  analyzed  to  extract  any  intelligence  data  that  may  be  present. 
These  operations  are  planned  and  coordinated  primarily  under  the  staff  cog- 
nizance of  the  G-2/S-2  officer. 
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a.   Operational  Subdivisions  of  Air  Reconnaissance. —Air  reconnais- 
sance can  be  subdivided  into  two  general  areas: 

(1)  Tactical  Air  Reconnaissance . —Tactical  air  reconnaissance 

is  the  use  of  air  vehicles  to  obtain  information  concerning  terrain,  weather 
and  the  location,  disposition,  composition,  movement,  installations,  lines 
of  communication,  electronic  and  communication  emissions  of  enemy  forces. 
Also  included  are  artillery  and  naval  gunfire  adjustment,  and  the  system- 
atic and  random  observation  of  the  ground  battle  area,  targets,  and/or 
sections  of  airspace. 

(2)  Strategic  Air  Reconnaissance . —Strategic  air  reconnaissance 
provides  intelligence  information  required  tor  the  formulation  of  plans  and 
policies  at  the  national  and  international  level. 

b   Fundamentals  of  Air  Reconnaissance. —Marine  air  reconnaissance 
systems  are  designed  to  obtain  information  ot  a  tactical  nature  to  be  used 
in  the  planning  and  conduct  of  air-ground  operations.   Occasionally,  Marine 
units  may  utilize  the  products  of  strategic  reconnaissance  or  be  tasked  to 
perform  strategic  missions.   The  aircraft,  equipment,  and  flight  crews 
produce  only  raw  data  that  must  be  processed  and  disseminated  through  the 
Marine  Corps  intelligence  system  before  it  becomes  valuable  to  commanders 
and  their  staffs.   Units  specifically  tasked  for  air  reconnaissance  opera- 
tions within  the  Marine  Corps  are  the  VMO,  VMFP ,  and  VMAQ.   Air  reconnais- 
sance missions  are  flown  in  response  to  the  specific  requests.   The  units 
do  not  fly  missions  unless  supported  commands  request  specific  items  ot 
information  desired. 

(1)  Purpose. --Air  reconnaissance  is  employed  to: 

(a)  Obtain  multisensor  imagery  of  areas  and  points  of 
interest. 

(b)  Provide  and  maintain  surveillance  of  enemy  activities 
or  areas  of  interest. 

(c)  Conduct  airborne  electronic  reconnaissance. 

(d)  Support  the  direction  and  adjustment  of  artillery 
and  naval  gunfire  and  control  close  air  support  strikes. 

(2)  Tactical  Considerations. —Basic  tactical  considerations 
in  the  execution  of  an  air  reconnaissance  mission  provide  for: 

(a)  Avoiding  offensive  combat  action  in  order  to  deliver 
information  to  the  supported  commander  as  quickly  as  possible. 

(b)  Exploiting  surprise  and  speed  to  avoid  detection  pro- 
tects the  unarmed  reconnaissance  aircraft. 

(c)  Conducting  actual  or  dummy  missions  outside  of  the 
landing  area  to  deceive  the  enemy  of  the  MAGTF's  actual  area  of  interest. 

(d)  Integrating  all  sensor  systems  under  a  single  coordi- 
nated control  system  to  ensure  that  their  individual  capabilities  comple- 
ment one  another,  to  permit  comparison  and  confirmation  ^^ /^f°^"^^^^°^'  ^^^ 
to  ensure  backup  in  case  one  of  the  sensor  systems  is  unable  to  obtain  the 
needed  information. 


37 


Par.  3  2  04  FMFM  5-6 

(e)   Measures  to  support  a  reconnaissance  mission  may 
include  airstrikes,  electronic  countermeasures,  interceptor  escort,  and 
inflight  refueling. 

c.   Types  of  Air  Reconnaissance. — All  air  reconnaissance  operations 
can  be  categorized  into  three  major  types:   visual,  multisensor  imagery, 
or  electronic.   Any  combination  of  these  types  may  be  employed  in  a  single 
mission. 

(1)  Visual . — Any  airborne  platform  provides  the  capability  to 
conduct  visual  air  reconnaissance  operations.   Either  a  trained  air  observer 
or  the  pilot  acts  as  the  sensor  system  by  visually  searching  a  route,  point, 
or  area.   When  the  enemy  is  detected,  visual  air  reconnaissance  is  frequently 
related  to  offensive  action  such  as  artillery,  naval  gunfire,  or  air  support. 
When  requesting  or  planning  visual  reconnaissance,  the  following  capabilities 
and  limitations  should  be  considered. 

(a)  It  provides  immediate  information  on  the  disposition 
of  friendly  and  enemy  forces. 

(b)  It  can  seldom  be  planned  beyond  a  day-to-day  basis, 
except  during  the  initial  phases  of  an  amphibious  operation  due  to  the  fluid 
nature  of  combat  operations. 

(c)  It  is  conducted  at  low  altitudes  requiring  close 
coordination  with  supporting  arms. 

(d)  The  combination  of  low  altitude,  division  of  attention, 
and  prolonged  operations  in  one  area  increases  vulnerability  to  enemy  fir. 

(2)  Multisensor  Imagery. — Multisensor  imagery  is  the  recording 
of  information  obtained  by  a  given  sensor  device.   Reconnaissance  sensor 
devices  include  both  hand-held  and  specifically  designed  aerial  cameras, 
all  types  of  airborne  radars,  devices  which  provide  graphic  information 

by  interception  of  radar  signals,  and  infrared  devices  which  sense  differ- 
ences in  radiated  thermal  energy. 

(a)  Air  imagery  planning  involves  techniques  for  use  of 
all  the  capabilities  of  these  systems.   Multisensor  imagery  missions  are 
generally  employed  to  detect  and  pinpoint  the  location  of  enemy  installa- 
tions, facilities,  and  force  concentrations.   Mapping  and  poststrike  assess- 
ment are  other  examples  of  multisensor  imagery  air  reconnaissance.   Because 
of  the  diverse  capability,  a  single  mission  may  encompass  both  direct  and 
indirect  air  support  tasks. 

(b)  The  air  reconnaissance  system  presently  has  the  capa- 
bility to  expose  and  develop  nine  times  as  much  film  as  finished  prints 
(approximately  27,000  feet  of  film  to  3,000  finished  prints  daily).   Sup- 
ported units  should  specify  that  a  trained  photo-interpreter  evaluate  new 
imagery  and  provide  a  report  of  pertinent  intelligence.   Request  finished 
prints  only  when  they  are  necessary  in  planning  (e.g.,  proposed  areas  of 
operations,  helicopter  landing  zones,  or  approach  and  retirement  lanes). 

(c)  Photography  produces  the  most  familiar,  directly 
recognizable  image  for  use  by  the  untrained  observer.   It  offers  the  highest 
resolution  of  the  imagery  systems,  processing  and  production  times  are 
relatively  short  and  it  offers  the  flexibility  of  varied  cameras,  films. 
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viewing  angles,  and  scales.   Photography  is  limited  by  the  conditions  of 
poor  visibility,  cloud  cover,  and  darkness. 

(d)  Side-looking  airborne  radar  can  provide  acceptable 
imaaery  during  periods  of  darkness  and  in  conditions  of  light  rains,  smoke, 
haze,  or  dust.   As  in  any  radar  system,  SLAR  can  be  detected  and  is  sus- 
ceptible to  countermeasures. 

(e)  Infrared  reconnaissance  is  effective  in  periods  of 
darkness  or  reduced  visibility  conditions.   Portrayal  methods  include  a 
scope  presentation  for  instantaneous  crew  viewing  and  imagery  recording  on 
film  for  future  study. 

(f)  Because  of  the  capabilities  and  limitations  of  each 
type  of  multisensor  imagery,  two  or  more  systems  should  be  utilized  when 
possible,  including  visual  reconnaissance  to  complement  and  enhance  the 
validity  of  the  information  recorded. 

(3)   Electronic. — The  collection  of  information  concerning 
electronic  emitters  in  an  area  of  operations,  or  potential  operations, 
through  the  use  of  electronic  sensing  and  recording  devices  is  called 
electronic  reconnaissance.   This  information  is  evaluated,  interpreted, 
and  analyzed  to  produce  local  electronic  intelligence  on  the  tactical 
level    The  intercept  equipment  includes  facilities  for  receiving  a  signal, 
then  determining  the  direction,  source,  and  characteristics  of  the  signal. 
Intercept  equipment  does  not  emit  signals  of  its  own;  therefore,  it  is 
capable  of  operating  continuously  without  alerting  the  enemy.   Electronic 
intercept  equipment  is  particularly  valuable  under  conditions  of  reduced 
visibility  when  the  enemy  is  using  electronic  means  for  navigation  and 
fire  control.   This  application  is  most  useful  for  offensive  antiair  war- 
fare purposes,  but  air  defense  may  also  be  served  if  incoming  enemy  mis- 
sions are  detected  prior  to  surveillance  radar  contact.   This  surveillance 
function  may  be  performed  by  both  ground  and  airborne  equipment. 

3205.   FUNCTIONAL  INTEGRATION 

The  functional  integration  of  air  reconnaissance  means  with  aviation 
assets  from  other  functional  areas  is  an  absolute  necessity.   Normally  m 
the  sequence  of  application  of  force  by  air  means,  the  air  reconnaissance 
forces  will  be  the  first  to  be  employed.   The  requirement  for  integration 
commences  in  the  fuel  pits,  extends  down  taxi  ways,  crosses  flight  decks, 
entails  launch  and  recovery  operations,  and  includes  coordination  of  the 
effort  in  the  application  of  offensive  military  power  ashore.   The  orches- 
tration of  reconnaissance,  electronic  warfare,  combat  air  patrol,  close  air 
support,  and  vertical  assault  aircraft  operating  in  coordination  with 
friendly  artillery  and  naval  gunfire  in  support  of  friendly  ground  units 
is  a  major  task. 
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Section  III.   PREPARATION 

33  01.   GENERAL 

a.  Preparation  for  the  amphibious  operation  by  air  reconnaissance 
elements  takes  many  forms.   Training  must  be  conducted  to  ensure  that  per- 
sonnel and  organizational  readiness  level  requirements  are  met.   Rehearsals 
are  required  to  test  equipment,  plans,  timing,  combat  readiness,  and  com- 
munications.  Finally,  preparation  must  include  measures  for  providing 
operational  security. 

b.  The  aerial  reconnaissance  and  surveillance  plan  for  the  amphib- 
ious task  force  is  prepared  jointly  by  the  CATF  and  the  CLF.   This  plan 
reflects  the  reconnaissance  requirements  of  subordinate  landing  force  units 
and  is  adjusted  to  the  capabilities  of  the  aerial  reconnaissance  and  sur- 
veillance agencies.   When  planning  for  employment  of  visual  and  imagery 
reconnaissance,  the  CLF  considers  the  most  effective  use  of  the  available 
means.   The  intelligence  officer  of  the  landing  force  prepares  an  aerial 
reconnaissance  and  surveillance  plan  (see  app.  A) .   See  appendix  B  for  a 
format  of  the  aerial  imagery  plan. 

3302.   TRAINING 

Training  requirements  vary  with  types  of  aircraft  and  the  nature  of 
the  planned  operation.   The  following  training  tasks  are  typical  of  those 
that  may  have  to  be  conducted  in  preparation  for  an  amphibious  assault: 

a.  Landing  and  Takeoff  Techniques. — Any  requirements  for  special 
landing  and  takeoff  techniques  must  be  recognized  and  procedures  established 
to  compensate  accordingly.   Considerations  must  be  given  to  STOL  and  ship- 
board operations. 

b.  Battlefield  Illumination. — Training  by  aircrew  and  ordnance  per- 
sonnel, relative  to  battlefield  illumination,  is  necessary  and  should  be 
carefully  supervised. 

c.  Navigation  and  Pilotage. — When  the  enemy  forces  are  capable  of 
retransmission  of  beacon  and  air  direction  signals  that  result  in  erroneous 
navigation  inputs,  the  pilot  must  rely  on  dead  reckoning  navigation.   Thus, 
aircrews  must  be  trained  to  maintain  and  check  positions  by  the  computation 
of  time  and  distance,  and  maps  and  charts. 

d.  Control  of  Supporting  Arms. — Aircrews,  both  pilot  and  air  ob- 
server, should  be  trained  in  the  control  of  close  air  support  aircraft  and 
in  all  adjustment  procedures  from  the  air  for  naval  gunfire  and  artillery. 

e.  Multisensor  Imagery. — Aircrews  must  have  the  opportunity  to 
obtain  multisensor  imagery,  both  from  high  performance  jet  aircraft  and 
light  observation  or  rotary-wing  aircraft.   Imagery  interpreters  must  be 
given  the  opportunity  to  train  in  the  interpretation  of  multisensor  imagery. 

f.  Remote  Sensor  Delivery  and  Monitoring. — Aircrews  should  be 
trained  in  the  techniques  involved  in  the  air  delivery  of  remote  sensors. 
Further  training  for  Marine  air  observers  is  required  in  monitoring  the 
delivered  sensors  utilizing  the  USQ-46  PORTATALE . 
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g.  Security. — Practice  for  security  in  operations  is  a  necessity. 
In  a  sophisticated  environment,  secure  voice  operations  are  mandatory  and 
the  enemy  capabilities  might  be  so  great  as  to  require  total  radio  silence 
throughout  the  conduct  of  a  visual  reconnaissance  mission.  In  this  case, 
training  in  the  use  of  visual  signals,  such  as  panel  codes,  pyrotechnics, 
and  aircraft  maneuvers,  should  be  considered. 

33  03.   REHEARSAL 

a.  Rehearsal  is  the  period  during  which  the  prospective  operation 
is  rehearsed  for  the  purpose  of: 

(1)  Testing  the  feasibility  of  plans,  timing  of  detailed  oper- 
ations, and  combat  readiness  of  participating  forces. 

(2)  Ensuring  that  all  command  and  staff  echelons  are  totally 
familiar  with  plans. 

(3)  Testing  communications. 

b.  The  decision  to  conduct  an  integrated  rehearsal  involving  the 
major  elements  of  the  amphibious  task  force  rests  with  the  CATF .   This 
decision  is  made  early  in  the  planning  phase.   In  the  event  that  integrated 
rehearsals  with  naval  elements  are  not  possible,  the  CLF  usually  requires 

a  staff  rehearsal  as  a  minimum.   This  is  done  to  check  the  communication 
system  and  staff  functioning  of  all  assault  elements,  combat  support,  and 
combat  service  support  units.   Integrated  rehearsals  involving  all  troops 
and  support  elements  are  desirable,  though  in  some  cases,  may  not  be  pos- 
sible. 

c.  During  rehearsals,  conditions  are  made  as  realistic  as  practi- 
cable.  However,  flight  distances  might  be  reduced  and  other  measures  taken 
to  minimize  aircraft  operating  time  in  order  to  ensure  maximum  aircraft 
availability  for  the  actual  assault.   Rehearsals  of  control  agencies  and 
coordination  with  supporting  arms  is  of  utmost  importance. 

d.  For  a  discussion  of  rehearsals,  see  LFM  01,  Doctrine  for  Amphib- 
ious Operations. 

3304.   OPERATIONS  SECURITY 

Operations  security  encompasses  those  actions  that  are  necessary 
and  appropriate  to  deny  the  enemy  information  concerning  planned,  on-going, 
and  completed  operations.   All  personnel  must  be  forewarned  as  to  the  threat 
aspects  in  various  areas  such  as: 

a.  Electronic  Surveillance. — The  hostile  capabilities  in  the  areas 
of  radar,  identification  friend  or  foe  (IFF),  and  similar  active  emitters. 

b.  Signals  Intelligence. — The  hostile  capabilities  in  the  area  of 
coimnunications,  electronics,  and  telemetry  communications. 

c.  Human  Intelligence. — The  hostile  capabilities  and  practices  in 
the  areas  of  espionage;  subversion;  exploitation  of  lost,  captured,  or 
missing  documents;  and  prisoner  interrogation. 
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d.   Open  Literature.' — The  hostile  capability  to  exploit  news  media 
releases  and  technical  publications  divulging  information  relative  to 
weapons,  tactics,  and  operations  and  to  exploit  unclassified  military 
communications,  such  as  weather  and  flight  plan  traffic,  by  overt  means. 
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Section  IV.   OPERATIONAL  DEPLOYMENT 


3401.   GENERAL 


The  operational  deployment  of  air  reconnaissance  forces  refers  to  the 
i^^.Jon  n?  the  forces  to  specific  areas  of  operation.   The  methods  m- 
vSived  in  the  mS^emenrof  such  forces  are  oftentimes  complex.   The  commander 
mSst  consider  the  availability  of  aircraft  and  needed  operational  and  sup- 
must  ^o'^!?-?Jt'^^"Y^''^„„.  it^  ^o  the  AOA.   The  decision  to  operationally 
ISplof ail  or  a  par?  of  Se'deJire?  forces  is  based  upon  multiple  factors; 
fe   cost,  tasks  to  be  accomplished,  supportability,  and  defense  requxre- 
m^J^s   All  opSSns  are  considered  in  the  decision  making  process.   The 
ro:^:;der'of°?hr landing  force  has  a  great  ^JJ-J/^Jf.-^^^^^^.^Sin"' 
loration  of  his  air  reconnaissance  assets;  however,  there  are  ceriiain 
aspectJto  be  considered  when  relocating  specific  aircraft  overseas;  e.g., 
transportation  of  the  OV-10  from  CONUS  to  an  overseas  advanced  base. 

3402.   ADVANCED  BASE  OPERATIONS 

Advanced  base  operations  are  conducted  from  a  base  in  or  near  the 
theater  oHp^rattonsL  support  military  operations.   ^uch  operations  will 
coLonly  be  conducted  by  fixed-wing  air  reconnaissance  aircraft  as  their 

^^-^  cira^bili^ties  ?rbf  thuf  d^p^^yed;  llllTeTZo?.'r.el^ol   Sf  d^pIoy^Snt 
inSt  to  be  ruled  oSt    In  Lct^it  i;  most  common  when  independent  deploy- 
ments are  conducted?   Two  distinctive  types  of  fields  are  to  be  considered 
fof IdSanced  base  operations.   These  are  the  "redeployment  airfield  and 
Ihl    "Advanced  landing  field."   The  support  advantages  inherent  in  the 
"redeSoJment  a??fSld"  make  it  the  most  desirable  choice  of  the  two  listed 
The  "advanced  landing  field,"  however,  will  serve  f ^  f -^^^^-PJ/^J^^.rof 
will  be  that  type  of  airfield  most  commonly  encountered.   Types  and  extent  or 
sippor?  required  and  the  personnel,  equipment,  and  supplies  to  provide  the 
support  ma?  be  extensive  when  deploying  forces  to  advanced  bases.   The 
Sefensive  requirements  to  guard  against  attacks  by  enemy  air,  land,  and 
nSval  fotcefmistbe  weighed  in  concert  with  the  offensive  gams  envisioned 
by  the  landing  force. 

a   Fixed-Wing  Operations . —To  support  an  amphibious  operation  from 
an  advanced  baie,  high  performance  fixed-wing  operations  are  best  conducted 
It   tanges  not  g?4ate?  than  300  nautical  miles  from  the  force  beachhead.   Lo 
perfSnce  (O?-10)  fixed-wing  operations  are  ^est  conducted  at  -nges  not 
arpater  than  100  nautical  miles  from  the  force  beachhead.   This  permits 
ISIticient  Sperat?ng  time  in  the  area  of  operations  to  adequately  utilize 
the  assigned  aircraft.   In  addition,  the  control  of  air  operations  by  the 
taSttcal^atr  commander  is  greatly  enhanced  if  distances  between  the  advanced 
base  and  the  force  beachhead  are  not  excessive. 

b   Helicopter  Operations .—Advanced  base  helicopters  operating  in 
support  of  an  amphibious  operation  or  independently  deployed  are  normally 
not  located  at  distances  greater  than  50  nautical  miles  from  the  force 
Seacihead  or  area  of  operations.   A  discussion  of  methods  used  -  -P^OY^d 
forces  deployed  to  advanced  bases  is  contained  in  section  V  °f^this  chapter. 
The  ptin?ip?e  limitations  on  basing  helicopters  at  %<^^^^ance  from  the  force 
beachhead  Ire   reflected  in  the  transit  times  required.   Aircraft  utilization 
and  aitcreS  tattgu!  factors  are  based  upon  total  flight  time  and  include  the 
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transit  times  to  and  from  the  advanced  bases.   Additionally,  helicopter 
vulnerability  to  the  highly  mobile  modern  air  defense  weapons  dictate 
dedication  to  extensive  protective  forces  to  cover  the  transit  lanes  of 
approach  to  and  exit  from  the  force  beachhead  area. 

3403.  CARRIER  BASING 

a.  Carrier  basing  fixed-wing  air  reconnaissance  aircraft  is  a 
viable  method  of  deployment. 

b.  The  carrier  basing  of  helicopters  is  the  optimum  method  of 
initial  deployment.   For  purposes  of  discussion  herein,  shipboard  deploy- 
ments of  all  types  are  addressed  as  carrier  basing.   The  preponderance 

of  emphasis  will  be  placed  on  three  ships:   the  LHA,  LPH,  and  LPD.   The 
CH-53,  CH-46,  UH-1,  and  AH-1  have  been  deployed  for  extended  periods  of 
time  aboard  LPH  and  LPD  vessels  during  training  and  combat  operations. 
During  these  deployments,  the  aircraft  have  proven  fully  compatible  with 
these  vessels.   This  method  of  deployment,  aboard  amphibious  vessels,  has 
many  advantages  for  the  helicopter  units.   The  units  are  collocated  with 
the  assault  troops,  thus  allowing  for  exchange  of  information  during  plan- 
ning and  training  evolutions.   The  amphibious  vessels  provide  maintenance 
work  spaces  and  bench  equipment,  thus  permitting  the  organizational  equip- 
ment to  be  embarked  for  movement  ashore.   The  defense  protection  of  the 
squadron  personnel  and  equipment  is  inherent  in  the  defense  of  the  amphib- 
ious force;  thus,  squadron  security  tasks  are  minimized. 

3404.  EARLY  PHASING  ASHORE 

a.  Helicopter  units  are  displaced  ashore  at  a  time  calculated  to 
cause  minimum  interference  with  other  landing  operations  and  yet,  be  com- 
patible with  landing  force  requirements.   The  establishment  of  helicopter 
operating  bases  ashore  and  severing  of  dependence  upon  shipborne  bases  is 
a  progressive  process.   Initially,  flights  of  helicopters  may  operate  from 
roughly  prepared  sites,  receiving  limited  logistic  support  ashore.   Air- 
craft maintenance  during  this  period  is  accomplished  aboard  ship  or  at 
other  developed  bases  in  the  area.   The  personnel  .and  equipment  necessary 
to  service  and  perform  maintenance  for  helicopters  are  transported  ashore 
early.   This  may  be  accomplished  by  the  organic  aircraft  of  the  helicopter 
unit  or  by  landing  craft. 

b.  Helicopter  units  which  operate  ashore  for  extended  periods  re- 
quire establishment  of  intermediate  level  maintenance  and  supply  facilities 
ashore.   During  the  interim  period,  flight  elements  of  the  helicopter  unit 
generally  operate  from  locations  ashore  for  limited  periods,  returning  to 
ships  for  intermediate  level  maintenance  with  a  gradual  lessening  of  depend- 
ence on  their  shipborne  bases,  until  intermediate  level  maintenance  facil- 
ities are  operating  ashore. 

c.  Until  such  time  as  fixed-wing  visual  reconnaissance  assets  become 
available  during  the  initial  phase  of  an  amphibious  operation,  helicopters 
will  be  used  to  accomplish  visual  reconnaissance  missions. 
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Section  V.   EXECUTION 


3501.  GENERAL 

Air  reconnaissance  requires  careful  planning  to  achieve  optimum 
results    The  many  assets  available  to  the  CLF  relative  to  air  reconnais- 
sance durinq  all  phases  of  an  amphibious  operation  provide  a  basis  for  ac- 
qS?!ng  ii?ormation  of  an  intelligence  nature.   There  are  many  and  varied 
options  that  a  tactical  commander  considers  when  employing  air  reconnais- 
sance  assets. 

3502.  PRE-D-DAY  OPERATIONS 

a   Preassault  operations  relative  to  aerial  reconnaissance  will 
normally  be  limited  to  multisensor  imagery  and  tactical  electronic  recon- 
naissance.  These  air  reconnaissance  type  operations  are  conducted  for  the 
following  purposes: 

(1)  To  gain  information  of  the  enemy,  installations,  and 
terrain. 

(2)  To  acquire  imagery  of  specific  areas  in  the  FBHA;  e.g., 
objective  areas,  roads  and  bridges,  landing  zones,  approach  and  retirement 
routes,  etc. 

b   The  capability  exists  for  visual  reconnaissance  missions  to  be 
conducted  from  high  performance  aircraft  during  pre-D-day  operations. 
Sowever,  there  are  many  factors  to  be  considered  if  this  option  is  desired, 
primarily,  availability  of  appropriate  aircraft,  locations  of  airfields, 
command  and  control,  and  support  required. 

c.  Several  air  reconnaissance  problems  unique  to  an  amphibious 
operation  during  pre-D-day  operations  are: 

(1)  Complications  relative  to  command  and  control  when  operating 
all  aviation  assets  simultaneously  in  a  task  force. 

(2)  Coordination  and  liaison  with  all  intelligence  collection 
agencies  in  the  amphibious  task  force,  especially  as  related  to  air  recon- 
naissance missions. 

(3)  Operating  in  a  mid/high  intensity  threat  environment. 

d.  Air  reconnaissance  is  an  integral  part  of  the  overall  effort 

in  support  of  the  amphibious  operation  during  pre-D-day  operations.   Offen- 
sive antiair  warfare  operations  are  conducted  to  neutralize  or  destroy 
enemy  aircraft,  missiles,  and  ground  weapons  that  endanger  friendly  opera- 
tions.  Preplanned  offensive  air  support  missions  are  directed  against 
targets  selected  from  multisensor  imagery  and  electronic  reconnaissance 
on  and  in  the  vicinity  of  the  landing  beaches,  helicopter  fPP^°^^^^!"J^^^^ 
retirement  lanes,  and  helicopter  landing  zones.   Additionally,  other  types 
of  tactical  air  pre-D-day  operations  are  naval  gunfire  spot  missions,  anti- 
submarine warfare,  psychological  operations,  electronic  warfare  operations, - 
deception  operations,  and  search  and  rescue  operations.   The  total  effort 
is  a  complex  and  monumental  undertaking  and  the  acquisition  of  information 
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by  means  of  air  reconnaissance  assets  is  vital  to  the  accomplishment  of  the 
mission. 

3503.  D-DAY  OPERATIONS 

In  air  operations  during  the  assault,  regardless  of  the  size  of  the 
MAGTF,  emphasis  is  placed  on  close  support  of  the  assault  forces,  while 
execution  of  all  other  required  air  operations  continues.   Offensive  and 
defensive  air  operations  begun  prior  to  assault  operations  are  maintained, 
and  preparation  of  the  landing  area  continues.   During  this  phase,  visual 
reconnaissance  utilizing  the  Marine  observation  squadron  augments  the  other 
air  reconnaissance  collecting  agencies;  i.e.,  VMFP  and  VMAQ.   This  combi- 
nation of  air  reconnaissance  assets  provides  the  landing  force  commander 
with  real  and  near  real  time  intelligence. 

a.  Command  and  Control . — Command  and  control  of  air  reconnaissance 
aircraft  follow  the  same  procedures  as  other  aircraft  operating  in  the  AOA. 

b.  Operations  and  Intelligence. — The  intelligence  collection  effort 
is  based  on  the  premise  that  timely  intelligence  is  required  prior  to  any 
tactical  maneuver  in  the  FBHA.   Understandably,  many  other  factors  are  also 
directly  involved;  e.g.,  logistics,  operations,  composition  of  the  task 
force,  communications,  etc.,  but  air  reconnaissance  is  a  vital  part  of  the 
total  picture  relative  to  acquiring  information.   The  combination  of  visual 
reconnaissance,  multisensory  imagery,  and  electronic  reconnaissance  on  a 
continuing  basis  will  provide  the  CLF  with  current  information  on  the  enemy 
force.   The  Marine  air  observer  operating  from  either  fixed-wing  aircraft, 
helicopters,  or  both,  has  the  additional  capability  to  call  for  and  adjust 
naval  gunfire  and  airstrikes. 

c.  Coordination  of  Air-Ground  Reconnaissance  Assets. — Close  coordi- 
nation and  liaison  must  be  established  between  the  G-2/S-2  and  G-3/S-3 
relative  to  the  tasking  of  aviation  intelligence  collection  agencies. 
Additionally,  procedures  for  rapid  processing  and  dissemination  of  intel- 
ligence information  to  the  tactical  commander  must  be  established.   During 
an  amphibious  operation,  integrated  air/ground  reconnaissance  efforts  re- 
quire a  concerted  effort  by  all  commanders  and  staff  to  ensure  tactical 
commanders  receive  real  and  near  real  time  intelligence  for  critical 
decisions  affecting  D-day  operations. 

3504.  POST-D-DAY  OPERATIONS 

a.   Post-D-day  air  reconnaissance  operations  continue  to  support  the 
landing  force  with  increased  emphasis  on  acquiring  timely  information  on 
enemy  dispositions.   Plans  must  provide  continuous  and  adequate  air  recon- 
naissance support  to  include  consideration  of  the  phasing  and  transition 
from  carrier  based  to  land  based  air  reconnaissance  support.   In  those 
instances  where  there  are  no  suitable  airfield  facilities  for  fixed-wing 
reconnaissance  aircraft;  e.g.,  the  OV-10,  the  air  element  of  the  landing 
force  will  establish  expeditionary  facilities  from  resources  available  to 
each  MAG.   Visual  reconnaissance  missions  may  be  conducted  from  carrier 
based  or  land  based  helicopters  until  such  time  as  fixed-wing  assets  be- 
come operational  from  expeditionary  facilities.   The  various  expeditionary 
airfield  components  have  been  designed  to  permit  the  tactical  commander 
to  have  the  required  flexibility  desired  for  assembling  a  variety  of  air- 
field configurations. 
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b   As  soon  as  practical,  the  CLF  establishes  air  control  facilities 
ashore  iA  order  to  provide  increased  surveillance,  more  rapid  response, 
and  a  laSdward  extension  of  the  amphibious  task  force's  weapons  control 
inabilities    Initially,  air  control  agencies  ashore  operate  in  a  standby 
status  moiit^ring  all  air  control  circuits.   Once  the  agencies  ashore  are 
sa?isfaS?Srily  eltablished,  as  the  tactical  air  situation  develops,  and 
Spoi  reco^endation  of  the  CLF,  the  CATF  decides  whether  to  phase  respon- 
sib?U?y  for  air  control  ashore  and  according  to  what  type  and  degree. 
AS  the  kACCS  becomes  functional,  the  CATF  may  pass  all  or  portions  of  air 
cSntr?l  responsibility  to  the  CLF.   In  a  continuing  sequence,  the  agencies 
a?loa?  arf ?elieved  of  responsibility  but  continue  to  monitor  the  appro- 
Iriale   categories  of  control,  participating  when  necessary.   Regardless 
of  the  dJg?L  of  participation,  these  afloat  agencies  will  remain  prepared 
to  act  as  backup  or  alternate  agencies  until  the  termination  of  the  am- 
pSiMouS  operation.   LFM  01,  Doctrine  for  Amphibious  Operations,  provides 
information  relative  to  control  procedures  of  an  amphibious  operation. 

3505.   TERMINATION  OF  THE  ASSAULT  PHASE 

The  termination  of  an  amphibious  operation  is  predicated  on  the  ac- 
complishment of  the  mission  of  the  amphibious  task  force.   LFM  01,  Doctrine 
for  Amphibious  Operations,  sets  forth  the  guidelines  for  determining  spe- 
cific  conditions. 
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Section  VI.   LOGISTIC  SUPPORT  CONSIDERATIONS 

3601.  GENERAL 

a.  The  aviation  logistic  system  must  be  capable  of  incremental  in- 
troduction of  supply  and  support  into  the  objective  area  at  a  rate  consist- 
ent with  the  tactical  situation  and  the  shore  facilities  available.   A 
typical  phasing  ashore  will  progress  from  austere  control,  operations,  and 
logistic  requirements  to  full  group/wing  sustained  operations  and  the 
necessary  support  required. 

b.  The  establishment  of  a  Marine  aviation  element  of  any  size  ashore 
is  a  major  logistic  problem  involving: 

(1)  The  movement  of  heavy  and  complex  equipment  and  combat  air- 
craft by  surface  and  air. 

(2)  The  installation  of  dispersed  facilities,  often  in  rela- 
tively underdeveloped  areas,  which  requires  extensive  engineering  effort. 

(3)  The  provisions  of  great  quantities  of  supplies,  principally 
fuel,  spare  parts,  and  aircraft  munitions. 

c.  When  established  ashore,  portions  of  the  Marine  aviation  element 
are  often  dispersed  over  a  wide  area,  sometimes  as  much  as  several  hundred 
square  miles.   Included  in  this  area  of  operation  is  a  complex  of  airfields, 
helicopter  operating  sites,  radio  and  radar  installations,  antiaircraft 
missile  battalions,  command  and  control  agencies,  and  maintenance  and  sup- 
ply facilities.   The  construction  of  airfields  and  the  installation  of 
supporting  activities  will  require  engineer  support  which  cannot  be  pro- 
vided by  units  organic  to  Marine  aviation. 

3602.  SUPPLY  AND  MAINTENANCE 

a.  Assuming  that  the  decision  has  been  made  to  operate  aircraft  from 
bases  ashore,  within  or  near  the  objective  area,  aircraft  can  begin  arriving 
almost  as  soon  as  a  usable  airfield  has  been  seized  and  secured  or  one  con- 
structed.  Like  all  elements  of  the  assault  force,  however,  they  cannot 
operate  successfully  unless  they  are  properly  supported  by  the  supply  chain. 

b.  In  terms  of  the  incremental  phasing  of  supplies  ashore,  the  sup- 
port essential  for  aviation  units  is  somewhat  the  reverse  in  its  sequence 
of  demands  when  compared  with  that  of  ground  units.   Whereas  ground  units 
start  at  a  relatively  low  level  of  need  and  build  to  a  more  substantial 
demand  as  the  operation  expands,  aviation  units  require  a  sizable  infusion 
of  logistic  support  from  the  outset. 

(1)  Refueling  facilities  are  essential  and  will  normally  re- 
quire either  the  manning  of  emplaced  systems  or  the  establishing  of  tactical 
airfield  fuel  dispensing  system  (TAFDS)  units  as  well  as  the  transfer  of 
fuels  ashore  from  tankers. 

(2)  Ordnance  will  need  to  be  stockpiled  and  the  associated 
storage  areas  will  likely  need  to  be  constructed  for  operational  use. 
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(.3)   The  avenues  of  supply  must  be  kept  open  and  operating,  and 
all  levels  of  maintenance  need  full  logistic  support  to  ensure  the  maximum 
availability  of  aircraft  for  employment  in  air  reconnaissance  roles.   For 
specific  information  concerning  maintenance  levels  and  logistic  require- 
ments, see  FMFM  4-1,  Combat  Service  Support  for  Marine  Air-Ground  Task 
Forces. 

360  3.   ENGINEERING  REQUIREMENTS 

The  Marine  aircraft  wing  is  largely  dependent  upon  engineer  support 
by  other  forces  for  base  construction,  repair,  and  development.   This  sup- 
port is  normally  supplied  in  amphibious  operations  by  force  engineers  and/or 
Navy  mobile  construction  battalions  (MCB's).   The  needs  of  the  various  units 
within  the  wing  are  varied  and  the  numerous  engineering  requirements  reflect 
the  variety. 

a.  Helicopter  Operating  Sites 

(1)  Displacement .  —Displacement  of  helicopter  units  from  an  am- 
phibious assault  ship  for  operations  ashore  requires  the  preparation  of 
suitable  helicopter  operating  sites. 

(2)  Surface.— Skid  helicopters,  such  as  the  UH-1  and  AH-1,  may 
operate  off  dirt  pads  if  the  soil  is  sufficiently  firm. 

(3)  Rotor  Clearance. — In  addition  to  the  construction  of  a 
suitable  helicopter  pad,  consideration  must  be  given  to  the  requirements 
for  a  safe  rotor  clearance  between  helicopters  for  taxiing,  parking,  and 
during  rotor  engagements  required  for  blade  tracking  and  other  maintenance 
procedures. 

C4)   Revetments.— If  the  helicopter  pad  is  to  be  within  range  of 
hostile  fires,  it  is  advisable  to  install  revetments  in  order  to  reduce  the 
possibility  of  damage  to  more  than  one  helicopter  from  any  single  incoming 
round,  should  an  attack  occur. 

b.  Operating  Strip  for  Fixed-Wing  Observation  Aircraft 

(1)  Area  Requirement . —Initially ,  any  cleared  level  ground, 
free  of  major  obstacles  may  be  suitable  for  observation  squadron  (VMO) 
operations.   The  size  required  will  vary  depending  upon  the  temperatures, 
field  altitude,  and  operational  weight  of  the  aircraft.   Consult  the  appro- 
priate operational  publications  or  NATOPS  manual  for  required  data.   Such 
facilities,  however,  may  not  be  suitable  for  sustained  operations.   Neces- 
sary improvements  should  be  programmed  in  a  timely  manner  to  support  the 
projected  tempo  of  operations. 

(2)  Surface  Requirement . —A  highly  satisfactory  surface  is  pro- 
vided by  pierced  steel  planking.   Oiled  dirt  strips  or  even  bare  earth  are 
also  usable  if  the  soil  is  sufficiently  firm.   The  relatively  small  effort 
required  to  clear  a  dirt  strip  is  within  the  capability  of  most  engineer 
units. 

3604.   MULTISENSOR  PROCESSING  REQUIREMENTS 

a.   The  VMFP  squadron  has  the  capability  to  process  and  reproduce 
multisensor  imagery  flown  by  organic  aircraft. 
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b.  The  VMO  squadron  does  not  have  the  capability  to  process  or 
reproduce  either  the  hand-held  photography  (3  5mm)  taken  by  Marine  air 
observers  or  the  vertical  strip  photography  employing  the  KB-18A  camera 
(70mm)  in  organic  aircraft.   The  Marine  aircraft  wing  is  dependent  upon 

Naval  support  while  afloat  or  Marine  ground  elements  while  ashore.   Support 
requirements  include: 

(1)  Personnel  to  process  and  reproduce  film. 

(2)  35mm  and  7 Oram  film  processing  equipment. 

(3)  A  power  source  provided  by  standard  Marine  Corps  generator, 
115  volt,  60  cycle,  single  phase. 

(4)  Fresh  water. 

(5)  A  dark  room  area  for  processing  of  film  (blacked  out  tent, 
van,  truck,  etc.). 

c.  Personnel  and  equipment  normally  are  requested  from  division  size 
units  to  support  VMO  in  the  processing  of  multisensor  imagery. 

3605.   ELECTRONIC  INTELLIGENCE  PROCESSING  AND  REPORTING  REQUIREMENTS 

a.  The  VMAQ  squadron  has  the  capability  to  process  and  report  on 
electronic  information  collected  by  organic  aircraft.   The  AN/TSQ-90/TERPE 
segment  of  the  MAGIS  performs  this  function.   The  MAW  is  dependent  upon 
Naval  support  while  afoat  or  Marine  ground  elements  while  ashore.   Support 
requirements  include: 

(1)  Personnel  to  operate  TERPE  segment  equipments,  process 
mission  tapes,  and  produce  reports. 

(2)  A  60-cycle  and  4  00-cycle  power  source  provided  by  standard 
Marine  Corps  generators. 

b.  Personnel  and  TERPE  segment  equipments  are  organic  to  the  VMAQ 
squadron  and  are  further  defined  in  section  V. 
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Section  VII .   SPECIAL  OPERATIONS 


3701.   GENERAL 


Air  reconnaissance  aircraft  are  involved  in  special  operations  and 
operate  under  conditions  requiring  special  considerations.   These  are 
addressed  here  to  assist  in  visualizing  these  operations  and  the  variables 
introduced  by  the  special  considerations. 

3702.   OTHER  TYPES  OF  AMPHIBIOUS  OPERATIONS 

The  other  amphibious  operations  to  be  addressed  are  withdrawals, 
demonstrations,  and  raids.   They  are  further  discussed  in  LFM  01,  Doctrine 
for  Amphibious  Operations. 

a.  Amphibious  Withdrawals. — An  amphibious  withdrawal  is  character- 
ized by  a  progressive  reduction  in  the  size  and  firepower  of  the  friendly 
force.   The  loss  of  firepower  from  retrograded  artillery  and  tanks  must  be 
offset  by  a  corresponding  increase  in  protective  fires  by  air  and  naval 
gunfire.   Rapid  removal  of  covering  forces  can  be  provided  by  helicopters 
which  reduces  the  exposure  time  of  a  relatively  small  force  to  enemy  action, 

b.  Amphibious  Demonstration. — The  amphibious  demonstration  is  an _ 
attempt  to  delude  the  enemy  and  force  him  into  a  course  of  action  which  is 
unfavorable  to  him.   Helicopter  waves  may  approach  landing  zones,  an  air- 
borne DASC  may  be  utilized  for  communication  deception,  mock  paradrops  may 
be  employed,  and  inflight  refueling  support  may  be  needed  for  the  aircraft 
engaged  in  the  bombardment  associated  with  such  demonstrations. 

c.  Amphibious  Raids. — Amphibious  raids  are  swift  incursions  into 
enemy  territory.   Operations  security  is  stressed  to  ensure  surprise,  and 
the  use  of  helicopters  to  introduce  and  withdraw  the  raid  force  is  prefer- 
able since  they  provide  speed  and  mobility,  so  useful  in  these  situations. 
Aerial  refueling  is  a  likely  need,  as  supporting  arms  coverage  will  pre- 
dominately be  that  provided  by  air.   In  addition,  an  antiair  warfare 
covering  force  may  require  aerial  refueling. 

3703.   ENVIRONMENTAL  PROCEDURES 

The  environment  plays  a  major  role  in  air  reconnaissance  aircraft 
operations.   Both  the  aircraft  and  support  personnel  suffer  from  restric- 
tions imposed  and  hazards  created  by  the  environment.   These  factors  are 
discussed  below  with  information  concerning  their  effects  upon  air  recon- 
naissance. 

a.   Cold  Weather  Operations 

(1)  Cold  weather  operations  present  some  unusual  problems  for 
air  reconnaissance  aircraft.   Normal  operations  call  for  operating  from 
temporary  forward  area  facilities.   Increased  materiel  failures  and  in- 
creased maintenance  requirements  can  be  expected. 

(2)  Mission  response  time  will  decrease;  bulky  clothes,  cold 
temperatures,  wind,  ice,  snow,  sleet,  and  freezing  rain  will  all  slow  down 
the  tempo  of  operations.   Maintenance  efforts  should  be  sheltered  from  the 
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effects  of  the  weather  or  even  slower  response  time  and  lower  aircraft 
availibility  will  result. 

(3)  Blowing  snow,  both  from  wind  and/or  rotor  wash,  may  be  a 
real  restriction  on  the  time  or  place  of  helicopterborne  landings.   Fixed- 
wing  observation  aircraft  (OV-10)  are  not  capable  of  flying  in  icing  con- 
ditions due  to  the  lack  of  deicing  equipment. 

(4)  A  light  snowfall  or  a  low  overcast,  coupled  with  total  snow 
coverage  on  the  ground,  can  easily  induce  vertigo.   Therefore,  preparations 
must  be  made  for  the  conduct  of  all  flights  under  instrument  flight  condi- 
tions.  This  requires  that  landing  zone  control  measures  be  emphasized. 

(5)  Care  must  be  taken  to  ensure  the  surface  stability  of  air- 
strips/landing zones.   Areas  covered  by  snow  may  be  either  thin  ice  or 
frozen  crust  covering  water  or  deep  mud  which  will  inhibit  or  preclude 
landing  or  subsequent  movement. 

(6)  Icing  conditions  present  a  major  consideration  in  the  em- 
ployment of  observation  aircraft  and  helicopters.   The  presence  of  freezing 
rain  and  other  icing  conditions  are  severe  restricting  factors  for  aircraft 
not  appropriately  equipped. 

b.   Desert  Operations. — As  defined  in  this  manual,  a  desert  is  a  dry, 
barren  region,  largely  treeless  and  sandy.   The  topography  may  vary  from 
flat  terrain  to  irregular  mountain  heights.   Meteorological  conditions  in- 
clude drastic  changes  in  temperature  and  wind  velocity.   Commanders  must 
include  considerations  for: 

(1)  Employment 

(a)  Navigation  is  made  difficult  by  the  lack  of  reference 
points.   Aircrews  will  be  required  to  carry  both  tactical  maps  and  aero- 
nautical charts.   Dead  reckoning  and  electronic  aids  must  be  used  to  sup- 
plement the  maps,  charts,  and  photographs  used  to  accomplish  visual  recon- 
naissance. 

(b)  Vulnerability  of  aircraft  in  flight  is  increased  as 
lack  of  terrain  features  permit  long  range  observation  and  detection.   Long 
range  air  reconnaissance  missions  may  include  an  electronic  warfare  capa- 
bility during  both  day  and  night  operations. 

(c)  Visual  reconnaissance  will  be  conducted  at  higher 
altitudes,  thereby  not  producing  the  detailed  information  normally  reported. 

(2)  Personnel 

(a)  Daily  water  consumption  will  vary  from  12  quarts  to 
24  quarts  a  day  per  individual.   Aircrews  must  have  access  to  water  during 
flight  operations. 

(b)  Due  to  the  nature  of  amphibious  operations,  personnel 
may  not  have  sufficient  time  to  acclimatize  to  desert  conditions.   Should 
this  be  the  case,  additional  aircrews  and  support  personnel  will  be  required 
to  maintain  the  high  tempo  of  operations  characteristic  of  the  amphibious 
landing. 
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(c)  Blowing  sand  and  dust  common  to  desert  areas  will 
result  in  irritation  and  partial  loss  of  visual  abilities  if  preventive 
measures  are  not  taken. 

(d)  Maintenance  personnel  must  use  gloves  to  protect  their 
hands  from  burns  when  working  on  aircraft  and  support  equipment  due  to  heat 
absorption  by  metal  objects. 

(3)   Weather 

(a)  Although  daytime  temperatures  may  be  high,  low  tempera- 
tures may  be  encountered  at  night. 

(b)  Windstorms  often  arise  suddenly,  accompanied  by  blowing 
sand.   The  sandstorms  are  frequently  so  severe  that  they  totally  obscure 
vision  and  prohibit  safe  landing  even  when  using  mechanical  aids. 

(c)  Rainfall,  although  rare,  is  characterized  by  torrential 
thunderstorms.   Base  areas  must  be  located  to  preclude  damage  from  the 
resulting  flash  floods. 

c.   Jungle  Operations. — For  the  purposes  of  this  manual,  jungle  is 
defined  as  an  area  located  in  the  humid  tropics  wherein  the  land  is  covered 
with  such  dense  growth  of  trees  and  other  types  of  associated  vegetation 
that  it  impedes  military  operations.   In  jungle  operations,  commanders  must 
include  considerations  for: 

(1)  Employment 

(a)  Due  to  the  difficulties  encountered  in  surface  move- 
ment, visual  reconnaissance  plays  a  major  role  in  jungle  operations. 

(b)  Tall  trees  and  overhead  canopies  restrict  target  ac- 
quisition and  fields  of  fire  for  the  enemy,  thereby  permitting  the  visual 
reconnaissance  aircraft  to  conduct  its  mission  at  lower  altitudes. 

(c)  Control  and  adjustment  of  supporting  arms  are  accom- 
plished more  effectively  from  the  air  than  from  the  ground,  where  the  for- 
ward air  controller's  or  forward  observer's  visions  on  a  target  area  are 
hampered  by  dense  foliage. 

(2)  Preventive  Medicine  Program. — Personnel  in  jungle  environs 
are  susceptible  to  fungus  type  infections  and  are  often  exposed  to  malaria. 
Aviation  units  engaged  in  jungle  operations  must  pursue  a  strong  preventive 
medicine  program.   Innoculations  and  adequate  laundry  and  bathing  facili- 
ties are  mandatory.   Due  to  the  fixed  nature  of  aviation  facilities,  an 
active  insect  control  program  may  be  pursued  to  reduce  the  threat  of  disease 
spread  by  such  pests. 

(3)  Weather 

(a)  Normally,  a  combination  of  high  temperatures  and  humid- 
ity are  encountered. 

(b)  Periods  of  extended  and/or  heavy  rainfall  are  common 
in  tropical  areas.  This,  in  turn,  will  result  in  restricted  flight  oper- 
ations due  to  the  resultant  reduced  visibility. 
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3704.  COUNTERINSURGENCY 

Counterinsurgency  is  discussed  in  detail  in  FMFM  8-2,  Counterinsur- 
gency  Operations.   The  air  reconnaissance  role  in  the  counterinsurgency 
effort  is  of  major  importance.   Extensive  use  of  visual  reconnaissance, 
control  of  supporting  arms,  convoy  cover,  and  radio  relay  is  common  to 
counterinsurgency  operations. 

3705.  EVACUATION  FROM  HOSTILE  AREAS 

Evacuation  of  personnel  from  areas  threatened  by  hostilities  will 
normally  require  an  MAGTF.   The  landing  force  should  be  tasked  with  pro- 
viding helicopters  for  transport  of  troops  and  noncombatants  and  helicopter 
escort;  fixed-wing  for  flak  suppression,  air  reconnaissance,  helicopter 
escort,  and  close  air  support;  and  ground  troops  for  security  of  the  land- 
ing zones.   Extensive  supporting  arms  other  than  air  and  naval  gunfire  are 
not  normally  required,  but  logistic  support  is  critical  for  the  entire 
operation.   The  MAGTF  will  be  an  element  of  an  amphibious  task  force,  task 
organized  especially  for  air  evacuation,  and  the  number  of  evacuees  and 
degree  of  hostilities  anticipated.   Factors  to  be  considered  for  the  evac- 
uation of  noncombatants  are: 

(1)  The  U.S.  Ambassador  is  the  "on  scene"  commander  ashore.   He 
will  have  authority  over  the  military  force  involved. 

(2)  Helicopters  are  the  most  likely  mode  of  evacuation.   When 
the  helicopter  evacuation  commences,  it  will  be  a  last  resort  action  and  may 
trigger  apprehension,  or  even  panic,  among  indigenous  personnel  as  well 

as  U.S.  citizens. 

(3)  There  should  be  reserve  helicopter  assets  available  to  ac- 
commodate a  substantial  increase  over  the  anticipated  number  of  evacuees. 

(4)  Locations  for  helicopter  landing  zones  will  probably  be  in  an 
urban  or  built-up  area.   U.S.  personnel  already  ashore  should  be  prepared 

to  eliminate  hazards  to  flight,  such  as  antennaes,  tall  trees,  and  utility 
wires  in  the  vicinity  of  the  pickup  areas. 

(5)  Maps  should  be  available  indicating  grid  coordinates,  street 
names,  buildings,  and  any  other  landmarks  that  would  assist  in  navigation 
and  communications. 

(6)  Helicopter  approach  and  retirement  lanes  should  be  over 
easily  recognizable  landmarks  and  terrain  features. 

(7)  If  the  evacuation  is  opposed,  operations  during  darkness 
and  periods  of  restricted  visibility  will  minimize  damage  or  losses  from 
antiaircraft  artillery,  small  arms  fire,  and  missiles. 

(8)  Planning  must  include  the  possibility  that  hostages  may 
be  taken  by  the  opposing  forces. 

(9)  Sufficient  aircrews  should  be  available  to  allow  adequate 
crew  rest. 

(10)   Attack  helicopters  and  fixed-wing  aircraft  should  be 
available  for  helicopter  escort. 
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(11)  Ships  must,  if  at  all  possible,  operate  close  to  shore  to 
allow  minimum  transit  time  for  the  helicopters. 

(12)  Planning  for  adequate  command  and  control  should  consider: 

(a)  The  use  of  common  terms  between  all  of  the  armed  forces 
involved  and  the  State  Department. 

(b)  Coordination  among  helicopters,  fixed-wing  aircraft, 
the  on-scene  commander  ashore,  the  TACC  afloat,  HDC,  MAGTF  commander,  and 
the  CATF. 

(c)  The  employment  of  the  airborne  DASC  as  a  possible 
solution  to  communication  coordination  problems. 

(13)  Weight  limits  of  helicopters  must  be  predicated  upon  hovering 
out  of  ground  effect  (HOGE)  data  to  allow  vertical  ascent  and  descent  in 
built-up  areas. 

(14)  Movement  of  evacuees  to  the  helicopter  landing  zones  (HLZ's) 
will  be  slow  because  many  may  be  elderly,  pregnant,  or  otherwise  incapaci- 
tated.  It  is  probable  that  a  general  state  of  confusion  will  exist  among 
the  evacuees,  preventing  an  organized  evacuation. 

(15)  Lights,  noise,  traffic,  and  fires  will  make  approaches, 
landings,  and  departures  within  an  urban  area  confusing  and  hazardous.   The 
detection  of  small  arms  fire  and  HLZ  markings  will  be  difficult  for  the  same 
reason. 

(16)  Accommodations  must  be  made  aboard  ship  for  the  women, 
children,  and  injured.   Indigenous  personnel  who  may  be  sympathetic  to  the 
hostile  forces  may  be  among  the  evacuees.   Accommodations  for  interrogation 
and  security,  therefore,  is  also  a  requirement. 

(17)  A  noncombatant  evacuation  from  a  hostile  area  will  probably 
receive  worldwide  attention.   The  forces  involved  must  be  prepared  for 
extensive  news  coverage,  continuous  situation  reports  (SITREPS)  to  higher 
authority,  and  a  policy  for  courteous  and  timely  response  to  the  many  in- 
quiries that  will  come  from  outside  of  the  chain  of  command. 

(18)  A  noncombatant  evacuation  from  a  hostile  area  may  develop 
into  a  complex,  drawn-out,  and  tense  operation  and  will  demand  the  highest 
degree  of  professionalism  from  all  personnel  involved. 
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CHAPTER  4 

AIR  SUPPORT  PLANNING 

Section  I.   INTRODUCTION 

4101.  GENERAL 

The  Marine  air-ground  task  force  is  designed  to  operate  as  a  landing 
force  or  as  a  component  of  a  larger  landing  force.   Organic  air  reconnais- 
sance forces  within  the  task  force  contribute  to  the  execution  of  the  oper- 
ation as  elements  of  landing  force  aviation.   Specific  considerations  apply 
to  this  aviation  element  in  the  planning  sequence,  which  is  the  subject  of 
this  chapter. 

4102.  PLANNING  GUIDANCE 

As  soon  as  practicable  after  the  receipt  of  the  initiating  directive, 
the  CATF  issues  a  planning  directive  to  ensure  that  interdependent  plans 
are  coordinated,  completed  according  to  the  time  limitations,  and  compre- 
hensive in  their  scope.   This  directive  specifies  the  principal  plans  to 
be  prepared  and  the  time  allotted  for  this  preparation.   Then  each  succes- 
sive commander;  i.e.,  landing  force,  ground  and  aviation,  prepares  a  plan- 
ning program  containing  his  force  planning  schedule.   This  planning  guidance, 
at  any  level,  may  be  either  oral  or  written  and  is  prepared  for  and  given  to 
subordinate  commanders  and  staffs.   It  also  provides  the  needed  information 
for  concurrent,  parallel,  and  detailed  planning  for  the  subordinate  unit 
commanders  involved,  as  well  as  a  framework  for  the  necessary  studies  and 
estimates.   It  serves,  for  instance,  as  a  guide  for  the  preparation  of 
aviation  staff  estimates.   As  soon  as  the  CLE  provides  his  initial  planning 
guidance,  the  MAGTF  aviation  commander  will  issue  his  guidance  to  aviation 
subordinates.   Such  guidance  is  updated  throughout  the  planning  phase  by 
directives,  memoranda,  outlines,  plans,  staff  conferences,  and  informal 
briefings. 
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4103.   PRELIMINARY  PLANNING  DIRECTIVES 


Preliminary  planning  directives  augment  the  CATF  planning  guidance 
and  may,  in  fact,  precede  the  initiating  directive.   They  are  based  upon 
alerting  notices  received  by  commanders  providing  forces  for  the  amphibious 
task  force.   Although  the  format  of  such  alerting  notices  are  too  varied  to 
be  defined,  they  will  be  definitive  enough  to  permit  an  analysis  of  the  area 
of  operations  and  an  assessment  of  additional  intelligence  requirements. 
Study  of  beaches,  ports,  communications  networks,  existing  air  facilities, 
and  terrain  provides  an  initial  basis  for  determining  the  number  and  types 
of  landing  force  air  elements  that  can  be  accommodated  and  supported  within 
possible  landing  areas. 

4104.   SEQUENCE  OF  AIR  STAFF  PLANNING 

The  sequence  of  planning  air  support,  as  it  affects  the  landing  force, 
includes  the  following  steps: 

a.  Receipt  of  Initiating  Directive. — The  initiating  directive  is  an 
order  to  the  CATF,  with  copies  to  the  landing  force  and  major  component 
commanders,  to  conduct  an  amphibious  operation.   The  initiating  directive 
provides  for  the  establishment  of  an  ATF,  the  assignment  of  a  mission,  and 
the  necessary  forces  to  accomplish  the  mission. 

b.  Initial  Estimate  of  Landing  Force  Air  Support  Requirements. — 
Aviation  planning  commences  with  the  preparation  of  initial  estimates  of 
landing  force  air  support  requirements  which  includes  all  five  functions 
of  Marine  aviation.   These  estimates  are  prepared  as  soon  as  initial  in- 
formation of  an  operation  is  received  by  the  CLF.   At  this  time,  only  the 
broadest  estimates  can  be  made.   These  initial  estimates  are  usually 
limited  to  those  which  tentatively  determine  the  number  and  type  of  par- 
ticipating units,  the  control  agencies  necessary,  and  the  logistic  support 
required. 

c.  Initial  Planning  Conference. — Subsequent  to  the  receipt  of  the 
initiating  directive,  the  CATF  conducts  an  initial  planning  conference. 
At  this  stage,  the  CATF  and  the  CLF  jointly  render  decisions  on  issues 
which  concern  all  of  the  elements  of  the  ATF,  both  landing  force  and 
naval.   The  initial  estimate  of  landing  force  air  support  requirements 
assists  the  CLF  in  reaching  the  basic  decisions  at  the  initial  planning 
conference.   Included  in  the  basic  decisions  are  the  selection  of  landing 
force  objectives,  the  development  of  the  landing  force  concept  of  opera- 
tions ashore,  the  selection  of  helicopter  landing  zones,  and  the  selec- 
tion of  fixed-wing  aircraft  landing  fields  and  drop  zones. 

d.  Commander  Landing  Force's  Planning  Guidance. —Planning  guidance 
is  derived  from  a  consideration  of  the  information  contained  in  the  ini- 
tiating directive,  the  initial  planning  conference,  and  other  instruc- 
tions that  may  be  received.   This  guidance  is  the  commander's  input  to  _ 
his  staff  and  subordinate  commanders  for  preparation  or  revision  of  their 
estimates.   The  commander's  guidance  may  take  a  wide  variety  of  forms  and 
includes  a  variety  of  information,  but  will  normally  outline  broad  and 
general  courses  of  action  which  the  commander  particularly  desires  to  be 
initiated.   Subsequent  planning  guidance  will  be  provided  to  all  levels 
throughout  the  planning  process. 

e.  Aviation  Estimate  of  Supportability . — The  aviation  estimate  of 
supportability  summarizes  significant  aspects  of  the  situation  as  they 
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influence  any  proposed  course  of  action,  analyzes  the  impact  of  aviation 
factors  upon  the  particular  situations,  then  evaluates  and  determines  how 
aviation  units  can  be  best  employed  in  support  of  each  contemplated  landing 
force  course  of  action.   The  aviation  estimate  is  presented  verbally  or  in 
writing  to  the  CLF  by  the  landing  force   aviation  element  commander. 

f.  Commander  Landing  Force's  Estimate . —The  CLF  selects  the  most 
favorable  course  of  action  in  his  estimate  and  announces  it  as  his  deci- 
sion.  The  commander's  decision  provides  a  firm  basis  for  subsequent 
development  of  the  operation  plan  and,  appropriately  amplified,  it  be- 
comes the  commander's  concept  of  operations  ashore. 

g.  Detailed  Estimate  of  Air  Support  Requirements. — Detailed  plan- 
ning of  landing  force  air  support  requirements  commences  after  the  CLF 
issues  his  concept  of  operations.   The  detailed  estimate  of  air  support 
requirements  establishes  the  number  and  type  of  aircraft  in  terms  of 
squadrons  that  will  be  needed  to  support  the  operation.   It  also  pro- 
vides information  concerning  the  use  of  nuclear  weapons,  enemy  targets 

in  the  beachhead  area,  enemy  targets  remote  from  the  beachhead  which  may 
affect  the  force,  air  reconnaissance  necessary  to  support  the  operation, 
assault  support  operations  in  and  about  the  landing  area,  and  the  control 
facilities  necessary  to  support  the  commander's  concept  of  operation. 
Attention  is  given  to  the  time  required  to  locate  and  prepare  facilities 
and/or  sites  which  will  assist  the  aviation  component  in  the  early  estab- 
lishment of  aviation  units  ashore. 

h.   Aviation  Concept. — The  final  step  in  the  aviation  staff  plan- 
ning sequence  is  the  preparation  of  the  aviation  concept  of  operations. 
Additionally,  completion  of  the  aviation  element  task  organization  requires 
inclusion  of  all  aviation  support  units  needed  for  the  tactical  units 
specified  in  the  detailed  estimate  of  air  support  requirements.   Air  oper- 
ation plans  and  orders  may  now  be  prepared. 
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Section  II.   VISUAL  RECONNAISSANCE 

4  201.   GENERAL 

Visual  reconnaissance  missions  are  normally  requested  by  the  ground 
commander  to  provide  necessary  information  relative  to  the  overall  enemy 
situation,  terrain,  and  hydrography.   The  Marine  observation  squadron  (VMO) 
and  the  Marine  attack  helicopter  squadron  (HMA)  are  the  principal  FMF  units 
employed  for  aerial  visual  reconnaissance  and  observation.   The  Marine  air 
observers  are  organic  to  the  VMO  squadron,  however,  artillery  regiments  and 
field  artillery  groups  also  have  Marine  air  observers.   The  VMO  squadron  is 
equipped  with  the  OV-10  aircraft  and  can  normally  support  the  air  observa- 
tion mission;  however,  the  situation,  mission,  and  size  of  the  MAGTF  (e.g., 
a  MAU)  may  dictate  that  HMA  or  MHL  helicopter  squadrons  be  utilized  for 
visual  reconnaissance  missions. 

4  202.   PURPOSE 

a.  The  purpose  of  aerial  observation  is  to  provide  commanders  with 
information  of  intelligence  value  not  readily  available  from  normal  ground 
sources;  to  procure  information  concerning  the  enemy,  terrain,  and  hydro- 
graphy and  to  supplement  operational  information  of  friendly  forces;  to 
direct  supporting  arms  for  the  ground  forces  to  include  artillery,  naval 
gunfire,  and  air;  to  perform  utility  and  liaison  missions  as  directed  from 
an  observation  aircraft;  and  to  advise  commanders  on  matters  pertaining  to 
aerial  observation. 

b.  The  mission  of  the  VMO  is  to  conduct  aerial  reconnaissance  and 
surveillance,  direct  supporting  arms,  and  perform  utility  and  liaison 
missions  in  support  of  ground  troops. 

4203.  CAPABILITIES 

Visual  air  reconnaissance  is  a  rapid  means  of  acquiring  current  in- 
formation on  enemy  activities,  installations,  and  terrain.  It  supplements 
and  extends  those  reconnaissance  and  surveillance  means  which  are  normally 
available  to  the  ground  commander.  When  requesting  visual  reconnaissance, 
the  following  capabilities  are  considered: 

a.  Visual  reconnaissance  is  an  integral  part  of  the  overall  intel- 
ligence collection  effort. 

b.  It  may  be  conducted  from  high  performance  aircraft  for  long  range 
and/or  high  threat  missions  and  from  light  observation  planes  and  helicopters 
as  the  situation  dictates. 

c.  It  provides  a  trained  aerial  observer  able  to  devote  full  time  to 
observation. 

d.  It  provides  night  visual  air  reconnaissance,  particularly  against 
moving  vehicles,  but  is  generally  restricted  to  route  and  area  search. 

4204.  LIMITATIONS 

During  the  planning  stage  for  air  observation  missions,  limitations 
also  must  be  considered.   The  most  significant  limitation  of  air  observation 
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is  the  difficulty  in  providing  support  at  night  and  in  periods  of  limited 
visibility.   Other  significant  aircraft  and  crew  limitations  include: 

a.  Crew  Fatigue. — With  the  myriad  of  tasks  assigned  to  the  pilot/AO 
team  during  the  time  of  the  mission,  crew  fatigue  must  be  considered. 
Normally,  an  aircrew  will  lose   its  optimum  effectiveness  after  approximately 
2  hours  of  airborne  operations. 

b.  Time  on  Station. --The  radius  of  action  of  an  aircraft  is  con- 
tingent upon  many  factors;  i.e.,  distance  from  air  base  to  target  area, 
full  consumption  of  fuel  in  relation  to  attitude  flown,  ordnance  load, 
and  fuel  reserve  requirements. 

c.  Communications . — Radio  communications  are  of  great  importance 

to  air  reconnaissance  support.   Radio  communications  are  the  only  means  for 
transmitting  detailed  instructions  to  ground  forces  and  other  airborne  air- 
craft.  Coordination  of  aircraft  support  missions  with  restrictive  fire 
plans  and  flak  suppression  requires  positive  control  and  reliable  radio 
communications . 

d.  Weather. — Weather,  in  addition  to  being  a  limiting  factor  itself, 
aggravates  all  other  limitations.   The  weather  at  the  target  is  the  main 
limitation  rather  than  en  route  and  home  base  weather.   Weather  at  the 
target  area  makes  identification  and  location  of  the  target  difficult  and 
limits  the  types  of  observation  that  can  be  made.   With  low  ceiling  and 
poor  visibility,  the  effectiveness  of  visual  reconnaissance  decreases.   As 
ceiling  and  visibility  improve,  so  does  the  capability  of  visual  reconnais- 
sance. 

e.  Enemy  Countermeasures. — The  advance  of  highly  sophisticated 
antiaircraft  weaponry  is  a  definite  deterrent  to  visual  reconnaissance. 

4205.   TASKS  ASSIGNED 

The  tasks  assigned  during  a  normal  air  observation  mission  are  multi- 
ple.  The  pilot  and  air  observers  are  trained  to  provide  the  necessary  in- 
formation to  the  ground  commander  in  accordance  with  Marine  Corps  Order 
P3500.8_,  Aviation  Training  and  Readiness  Manual.   Normal  tasks  assigned 
to  the  air  observation  mission  are: 

a.  Visual  Reconnaissance. — Visual  reconnaissance  is  generally  des- 
cribed as  airborne  activity  primarily  for  detection,  location,  identifica- 
tion, and  reporting  timely  information  which  will  directly  support  the 
air-ground  task  force.   The  pilot  and  aerial  observer  will  expend  more  of 
their  energies  and  time  on  visual  reconnaissance  missions  than  any  of  their 
other  responsibilities.   Frequently,  a  pilot/air  observer  will  launch  spe- 
cifically to  conduct  a  visual  reconnaissance  mission.   The  pilot  and  aerial 
observer  must  therefore  be  familiar  with  the  enemy  and  friendly  situation, 
weather,  terrain,  and  areas  where  enemy  fire  has  been  reported  so  as  to 
properly  plan  the  conduct  of  the  flight.   A  thorough  brief  with  the  command 
operations  and  intelligence  section  prior  to  launch  will  provide  this  in- 
formation and  greatly  enhance  the  overall  intelligence  gathering  effort. 

b.  Battlefield  Surveillance. — Battlefield  surveillance  is  the  con- 
tinuous (all  weather,  day  and  night)  systematic  watch  over  the  battle  area 
to  provide  timely  information  for  combat  intelligence.   Such  surveillance 
includes  the  reporting  of  all  activity  observed.   This  type  of  mission  is 
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particularly  applicable  in  the  early  stages  of  an  operation  when  the  situ- 
ation has  not  been  fully  developed. 

c.  Area  Search. — Area  search  is  reconnaissance  conducted  at  inter- 
vals over  a  prescribed  area  and  usually  for  a  specified  period  of  time. 
This  type  of  reconnaissance  is  particularly  suited  to  sparsely  populated 
areas  and  open  terrain. 

d.  Specific  Search. — Specific  search  is  reconnaissance  of  a  well- 
defined  locality  for  evidence  of  specific  activity  or  conditions.   This 
search  is  most  frequently  employed  to  confirm  information  derived  by  other 
intelligence  collection  agencies. 

e.  Route  Reconnaissance. — Route  reconnaissance  is  described  as 
visual  observation  over  enemy  routes  of  communication,  along  planned  ave- 
nues of  approach,  or  over  friendly  routes  of  communication  subject  to 
enemy  interdiction. 

f.  Helicopter  Landing  Zone  Reconnaissance. --Helicopter  landing  zone 
reconnaissance  is  visual  reconnaissance  to  determine  the  location,  charac- 
teristics, capacity,  and  suitability  of  potential  HLZ ' s .   Reconnaissance  of 
such  locations  should  be  sporadic  to  prevent  disclosure  of  future  inten- 
tions. 

g.  Terrain  Analysis. — Visual  observation  of  ground  forms,  cover, 
and  natural  obstacles  is  conducted  to  provide  ground  commanders  with 
information  on  which  to  base  a  concept  of  operations,  devise  schemes  of 
maneuver,  and  develop  logistics  plans. 

h   Map  Correction.— Missions  of  this  type  are  normally  conducted 
to  update  information  displayed  on  existing  maps  and  aerial  photo-mosaics. 
Effectiveness  of  such  observation  is  usually  enhanced  where  well-defined 
localities  are  specified  for  comparison  of  actual  terrain  features  with 
corresponding  features  depicted  on  a  map. 

i.   Damage  Assessment . —Air  observation  missions  of  this  type  are 
usually  flown  to  provide  ground  commanders  with  immediate  information  of 
the  effect  of  supporting  arms  fire.   The  air  observer's  visual  acuity  under 
such  circumstances  may  be  hampered  by  smoke,  haze,  fire,  and  debris. 

j    Observation  of  Ship-to-Shore  Movement .—During  amphibious  land- 
ings, the  pilot/AO  team  can  provide  command  elements  with  continuous  infor- 
mation of  the  progress  of  surface  craft  and  helicopter  waves. 

k.   Handheld  Aerial  Photography .—The  air  observers  utilize  small, 
lightweight,  handheld,  aerial  cameras,  providing  the  ground  commander  with 
a  major  means  of  acquiring  information  of  intelligence  value.   The  low-level, 
pinpoint  photography  taken  by  the  air  observer  augments  that  photography _ 
obtained  by  the  high  performance  aircraft  of  the  Marine  tactical  reconnais- 
sance  squadron. 

(1)   Types  of  Photography 

(a)   Near  Verticals.— These  photographs  are  taken  with  the 
axis  of  the  camera  as  near  to  the  vertical  as  possible.   A_ near  vertical 
photograph  must  be  taken  within  5  degrees  of  the  vertical  m  order  to  render 
the  desired  result.   This  type  of  photography  is  especially  useful  in  pin- 
point photography  of  point  targets. 
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(b)  Low  Obliques. — Photographs  in  this  category  are  taken 
with  the  camera  tilted  away  from  the  vertical  and  do  not  include  the  horizon. 
Such  photography  is  well  adapted  to  the  capabilities  of  handheld  aerial 
photography  and  particularly  useful  in  detecting  activity  alongside  or  im- 
mediately within  tree  lines  and  heavy  growth. 

(c)  High  Obliques. — At  least  20  percent  of  the  photograph 
is  horizon  in  this  type  of  photograph.  The  panoramic  view  of  a  large  area 
(extent  of  coverage  depends  on  altitude)  resulting  from  high  obliques  can 

provide  the  ground  commander  with  an  accurate  portrayal  of  the  general  nature 

of  the  terrain. 

(d)  Panoramic  Strip  Photography. — Panoramic  strip  photog- 
raphy employing  the  KB-18A  camera  (AFC  2  0)  can  be  used  in  making  uncontrolled 
photo-mosaic  maps.   Although  the  KB-18A  camera  was  intended  as  a  strike 
camera  to  record  aerial  delivered  sensor  release  points,  when  required,  it 
can  be  successful  as  a  reconnaissance  camera.   The  KB-18A  camera  is  not  in- 
tended or  capable  of  carrying  out  the  VMFP  mission,  but  can  be  used  under 
certain  conditions  to  supplement  it.   For  general  description  and  operating 
procedures  of  the  KB-18A  camera,  refer  to  NAVAIR  01-60GCB-1,  OV-lOA  NATOPS 
Flight  Manual. 

(2)   Typical  Photo  Missions. — Air  observers  normally  take  cameras 
on  all  missions  in  order  to  respond  rapidly  to  photo  requests  received  while 
airborne  and  to  record  on  panchromatic  film  photographic  targets  of  oppor- 
tunity.  Typical  photo  missions  include,  but  are  not  limited  to,  the  follow- 
ing: 

(a)  Pinpoint  Photography. — Requests  for  missions  of  this 
nature  are  normally  generated  by  a  need  for  the  ground  commander  to  determine 
the  characteristics  of,  or  activity  at,  a  specific  locality;  e.g.,  bridges. 

(b)  Beach  Photography. — This  type  of  mission  normally 
requires  vertical  and  oblique  photography,  covers  the  surf  line  to  immediate 
hinterland,  and  includes  terrain  which  provides  direct  observation  of  the 
beaches.   Beach  photography  provided  by  the  VMO  is  supplemental  to  that  ob- 
tained by  the  Marine  tactical  reconnaissance  squadron  early  in  the  planning 
phase  of  amphibious  operations. 

(c)  Helicopter  Landing  Zone  Photography. — Pinpoint  and 
oblique  photography  of  potential  HLZ ' s  is  usually  taken  during  such  mis- 
sions.  Air  observer  photography  of  HLZ ' s  is  often  used  to  update  photo 
coverage  obtained  by  the  VMFP. 

(d)  Terrain  Analysis  Photography. — Missions  of  this  type 
are  normally  conducted  to  provide  the  ground  commander  with  up-to-date 
photography  of  critical  terrain  directly  affecting  the  accomplishment  of 
his  mission. 

(e)  Route  Photography. — Route  photo  missions  are  conducted 
to  provide  the  ground  commander  with  a  rapid  means  of  determining  the  general 
condition  of  roads,  trails,  and  waterways.   During  such  missions,  the  air 
observer  photographs  specifically  requested  routes  including  activity  and 
terrain  features  which  best  portray  the  traf f icability  or  navigability  of 
the  route. 

(f)  Damage  Assessment  Photography. — Photo  missions  to  deter- 
mine the  extent  of  combat  or  natural  damage  of  geographical  areas  and  works 
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of  man  normally  require  low-level,  vertical,  and  oblique  photography.   Im- 
mediate damage  assessment  photography  of  areas  subjected  to  supporting  arms 
fire  can  provide  ground  commanders  with  an  accurate  indication  of  the  effec- 
tiveness of  supporting  arms  fires. 

(g)   utility  Photography. — Missions  in  this  category  include 
administrative  photography  of  friendly  installations  to  record  relative 
locations,  access  to  lines  of  communication  (LOC's),  and  camouflage  effec- 
tiveness; map  correction  photography  to  assist  in  the  updating  of  pertinent 
maps;  and  photography  to  assist  commanders  in  visualizing  troop  dispositions 
across  selected  terrain. 

1.   Supporting  Arms. — The  pilot/AO  team  provides  the  ground  commander 
with  a  unique  means  of  adjusting  the  fires  of  supporting  artillery  and  naval 
gunfire  and  control  of  close  air  support.   Trained  to  conduct  fire  and 
strike  missions  and  in  direct  communication  with  the  supported  unit,  the 
pilot  and  air  observer  can  bring  fires  to  bear  on  targets  not  visible  or 
suitable  for  adjustment  by  ground  observers. 

(1)  Artillery  Adjustment. — Adjustment  of  artillery  fire  by  the 
pilot  or  air  observer  allows  the  engagement  of  targets  which  may  be  beyond 
the  range  of  vision  of  the  artillery  battery  or  forward  observer.   During 
adjustment  and  subsequent  conduct  of  fire,  the  air  observer  communicates 
directly  with  the  fire  direction  center  (FDC)  of  the  artillery  battalion  or 
firing  battery  as  appropriate. 

(2)  Naval  Gunfire  Adjustment. — Adjustment  of  the  fires  of  naval 
gunfire  support  ships  by  the  pilot/AO  team  allows  the  engagement  of  targets 
which  may  be  beyond  the  range  of  vision  of  the  ships  or  of  shore  fire  control 
parties  (SFCP's).   The  air  observer  communicates  directly  with  the  fire  sup- 
port ship  and  with  the  FSCC  of  the  supported  infantry  battalion,  as  required. 

(3)  Control  of  Strike  Aircraft. —Under  certain  conditions,  the 
pilot  or  air  observer  can  effectively  control  close  air  support  strikes  by 
acting  as  airborne  forward  air  controller.   The  pilot/AO  team  working 
together  maintain  direct  communications  with  the  supported  ground  troops 
and  supporting  strike  aircraft  at  the  same  time.   They  have  the  ability  to 
closely  identify,  accurately  mark,  and  control  the  strike  aircraft  on  the 
target.   At  the  conclusion  of  the  air strike,  they  will  conduct  an  immediate 
bomb  damage  assessment. 

m.   utility  Missions. —Additionally ,  the  pilot/AO  team  is  capable  of 
performing  many  and  varied  utility  missions  in  support  of  ground  forces. 
Included  among  such  missions  are: 

(1)  Convoy  Control . —Increased  security  and  control  for  motor 
and  track  vehicle  convoys  along  roads  and  amphibious  craft  on  waterways  can 
be  obtained  through  the  use  of  air  observers  in  direct  communications  with 
the  command  and  control  elements  of  the  convoys.   In  particular,  ambushes, 
chokepoints,  and  obstacles  to  the  convoy's  progress  can  often  be  detected 
by  air  observers  in  time  to  allow  appropriate  action  by  the  convoy  com- 
mander . 

(2)  Radio  Relay.— An  obvious,  but  often  overlooked,  air  observer 
capability  is  that  of  radio  relay  for  units  separated  by  masking  terrain  or 
distances  beyond  the  range  of  ground  radios.   Figure  8  illustrates  the 
potential  advantage  which  can  be  derived  by  units  employing  air  observers 

as  relay  stations. 


64 


FMFM  5-6  Par.  4206 


Radio 

Normal  Range  Between 
Ground  Stations  of 
Compatible  Radios 
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*  Line  of 
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80  Miles 

3,000  Miles 

Figure  8. — Radio  Relay  Capabilities. 

(3)  Sensor  Delivery  and  Monitoring. — The  OV-10  is  presently 
capable  of  delivering  two  general  classifications  of  sensors:   seismic  and 
acoustic.   Seismic  sensors  (ADSIDS)  are  usually  employed  in  a  string  of  two 
to  four  with  approximately  200  meters  between  individual  sensors  and  placed 
within  their  optimum  sensitivity  distance  from  a  road  or  trail.   When  em- 
ploying the  OV-10  to  deliver  sensors,  a  second  OV-10  in  trail,  equipped 
with  the  KB-18A  camera,  must  be  utilized  to  record  aerial  delivered  sensors, 
For  the  monitoring  mission,  air  observers  utilizing  the  USQ-46  PORTATALE 
should  be  monitoring  for  activation  of  the  sensor  codes  being  dropped.   For 
operating  procedures,  see  NAVAIR  01-60GCB-1T,  OV-lOA  Tactical  Manual. 

(4)  Paraflare  Drop. — Illumination  of  a  target  with  flares  is 
a  challenging  and  demanding  mission  often  performed  by  the  OV-10  and  the 
AH-1.   Flare  employment  can  be  utilized  for  night  search  and  attack,  troop 
insertion  by  helicopter,  and  control  of  supporting  arms.   This  utility  mis- 
sion may  be  performed  by  VMO  or  HMA  type  squadrons.   For  paraflare  drop 
procedures,  see  NAVAIR  01-60CGB-1T. 

(5)  Visual  Ground  and  Aerial  Reconnaissance  and  Surveillance. — 
The  combination  of  a  reconnaissance  helicopter  with  an  air  observer,  and  a 
helicopter-lifted  reconnaissance  team,  or  OV-10  aircraft,  with  an  air 
observer  and  paradrop  reconnaissance  team  is  an  example  of  an  integrated 
effort.   The  air  observer  conducts  aerial  reconnaissance  or  maintains  sur- 
veillance of  a  designated  area,  specific  locality,  or  route.   Should  he 
observe  an  unidentified  object  or  activity,  or  find  that  a  portion  of  the 
area  is  too  well  concealed  to  accomplish  his  mission,  the  reconnaissance 
team  embarked  in  a  helicopter  can  land  or  the  team  embarked  in  the  OV-10 
can  parachute  nearby  and  conduct  a  ground  reconnaissance  of  the  object, 
activity,  or  area. 

42  06.   ASSETS  AVAILABLE 

The  concept  of  employment  for  Fleet  Marine  Forces  envisions  the 
formation  of  a  Marine  air-ground  task  force  specifically  tailored  to  meet 
the  anticipated  situation  surrounding  the  assigned  mission.   Marine  air 
observation  assets  are  found  within  air-ground  task  forces  as  an  organic 
air  support  means.   These  air  assets  include  the  TA-4 ,  OV-10,  UH-1,  and 
AH-1. 
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4207.  TACTICAL  EMPLOYMENT  CONSIDERATIONS 

The  commander's  estimate  of  the  situation  relative  to  the  tactical 
employment  of  visual  reconnaissance  and  observation  of  the  MAGTF  includes 
but  is  not  limited  to: 

a.  Mission  of  the  air-ground  task  force. 

b.  Concept  of  operations. 

c.  Characteristics  of  the  objective  areas  in  the  FBHA. 

d.  Size  and  composition  of  landing  force. 

e.  Planned  supporting  arms  requirements  for  pre-D-day,  D-day,  and 
post-D-day  operations. 

f.  Type,  composition,  and  organization  of  enemy  forces. 

g.  Duration  of  anticipated  landing  force  operations. 

h.   Aircraft,  pilot,  and  air  observer  availability  to  the  landing 
force.   If  possible,  pilots  and  air  observers  should  be  100  percent  fully 
combat  qualified,  in  accordance  with  Marine  Corps  Order  P3500.8_,  Aviation 
Training  and  Readiness  Manual. 

i.   Logistics  support. 

j.   Communications. 

k.   Terrain. 

1.   Enemy  air  defense  capabilities. 

m.   Reserve  forces  available. 

4208.  AIR  SUPPORT  REQUIREMENTS 

The  three  types  of  Marine  air-ground  task  forces  are  normally 
task  organized  commensurate  with  the  mission.   Normally,  only  helicopter 
aviation  capabilities  are  included  in  the  aviation  combat  element  of  the 
MAU,  although  special  situations  may  dictate  inclusion  of  V/STOL  and 
fixed-wing  observation  aircraft.   Both  fixed-wing  and  helicopter  aviation 
assets  are  included  in  the  aviation  combat  elements  of  the  MAB  and  the  MAF. 

a.  MAU  Air  Observation  Assets. — Whenever  the  MAU  is  deployed,  the 
aviation  combat  element  normally  consists  of  two  or  more  types  of  heli- 
copters.  In  this  situation.  Marine  air  observers  are  task  organized  to 
the  composite  squadron  and  utilize  the  UH-1  or  the  AH-1  for  air  observa- 
tion missions.   The  MAU  commander  must  dedicate  aircraft  for  air  observa- 
tion missions.   Aerial  observation,  understandably,  is  an  integral  part 
of  any  successful  air-ground  operation. 

b.  MAB  Air  Observation  Assets. — When  the  MAB  is  the  deployed  element, 
normally  the  aviation  combat  element  consists  of  a  Marine  air  group.   The 
MAG  consists  of  both  fixed-wing  and  helicopter  aircraft  with  antiair  war- 
fare capabilities  available  as  dictated  by  type  mission.   Unlike  the  MAU, 
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the  aviation  combat  element  of  the  MAB  is  organized  and  equipped  to  be 
capable  of  early  establishment  ashore  as  existing  airfields  and  expedi- 
tionary facilities  in  the  FBHA  become  available.   A  VMO  detachment  con- 
sisting of  OV-10  aircraft  is  normally  attached  to  the  MAG.   It  is  en- 
visioned the  OV-10  would  be  introduced  into  the  objective  area  for  an 
amphibious  operation  via  either  flight  ferry  or  DVA,  LHA,  or  LPH  shipping. 
However,  in  that  the  aircraft  is  not  certified  for  shipboard  operations, 
the  use  of  such  shipping  would  be  limited  to  a  transport  role.   After  the 
establishment  of  a  STOL  aircraft  support  facility  ashore,  the  OV-10  would 
be  deck-launched  or  flight  ferried  for  recovery  and  subsequent  operations 
ashore.   Ideally,  this  facility  will  be  established  ashore  on  D-day  and 
provide  OV-10  support  on  D+1. 

c.   MAP  Air  Observation  Assets. — When  the  MAP  is  the  forward  de- 
ployed element,  normally  the  aviation  combat  element  is  a  Marine  aircraft 
wing;  however,  the  aviation  combat  element  can  range  in  size  from  one  to 
several  aircraft  wings.   The  aviation  combat  element  is  organized  and 
equipped  to  facilitate  its  early  establishment  and  operations  ashore  in 
amphibious  operations.   While  the  VMO  is  organic  to  the  Marine  aircraft 
wing,  it  normally  must  operate  from  an  adjacent  area  during  the  attack 
phase  of  the  amphibious  operation.   Until  such  time  as  airfields  and 
expeditionary  facilities  are  established  ashore,  air  observation  missions 
must  be  flown  from  other  fixed-wing  aircraft;  i.e.,  TA-4,  or  the  UH-1  and 
AH-1  helicopters. 

4209.   REQUEST  PROCEDURES 

The  provision  of  timely  and  effective  air  observation/surveillance 
support  is  in  large  measure  determined  by  the  proper  preparation  and 
prompt  submission  of  requests.   The  request  format  (see  app.  C)  is  concise, 
self-explanatory,  and  designed  for  submission  in  written  form  or  trans- 
mission by  electronic  means. 

a.  In  garrison,  request  for  air  observation  support  must  go  to 
the  air  officer  at  the  highest  echelon  of  command  of  ground  forces  who 
subsequently  will  request  the  support  from  the  Marine  aircraft  wing. 

b.  During  the  course  of  training  exercises  and  operational  deploy- 
ments, air  observation  assets  will  be  organic  to  the  MAGTF  and  can  be 
requested  on  a  day-to-day  basis. 

c.  During  the  time  ground  forces  are  deployed  in  the  field,  requests 
for  immediate  air  observation  support  are  requested  over  the  tactical  air 
request  (TAR)  net  to  the  DASC.   Air  observers  will  be  assigned  to  units  by 
the  DASC  on  a  priority  basis  contingent  upon  the  tactical  situation. 

4210.   DISSEMINATION 

Air  reconnaissance,  an  integral  part  of  the  Navy-Marine  Corps  multi- 
purpose collection  system,  provides  information  only.   Intelligence  must  be 
extracted  from  this  raw  data,  combined  with  information  from  other  intel- 
ligence sources,  and  disseminated  to  all  units,  both  ground  and  air.   The 
pilot/AO  team,  with  the  availability  of  the  HF/UHF/VHP-FM  radios,  is  nor- 
mally in  a  position  to  be  in  direct  contact  with  both  air  and  ground  elements 
and  can  disseminate  information  to  supported  units  in  an  immediate  time 
frame.   Por  detailed  information  concerning  communications,  see  chapter  5 
and  FMFM  10-1,  Communications . 
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4  211.   REPORTS 

Samples  of  report  forms  are  included  in  appendix  D.   They  provide 
commanders  with  the  basic  information  required  to  conduct  a  mission  and 
provide  examples  of  the  type  of  information  which  can  be  obtained  for 
the  ground  unit.   Samples  of  the  report  forms  included  are  listed  below. 

a.  Request  for  Air  Observation  Support. 

b.  Helicopter  Landing  Area  Reconnaissance  Report. 

c.  Urban  Reconnaissance  Report. 

d.  Road  Reconnaissance  Report. 

e.  Bridge  Reconnaissance  Report. 

f.  Culvert  Reconnaissance  Report. 

g.  Railroad  Reconnaissance  Report, 
h.  SALUTE  Report  Format. 
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Section  III.   MULTISENSOR  IMAGERY 


4301.   GENERAL 


The  ability  to  conduct  successful  multisensor  imagery  is  essential 
to  the  execution  of  an  amphibious  operation.  For  that  reason,  the  Marine 
tactical  reconnaissance  squadron  (VMFP)  has  been  established. 

4302.  MISSION 

The  mission  of  the  Marine  tactical  reconnaissance  squadron  is  to 
conduct  aerial  multisensor  imagery  reconnaissance  to  include  aerial  photog- 
raphy, infrared,  and  side-looking  airborne  radar  reconnaissance  in  support 
of  the  FMF. 

4303.  CAPABILITIES 

The  capabilities  of  the  Marine  tactical  reconnaissance  squadron  are: 

a.  To  conduct  multisensor  imagery  both  day  and  night. 

b.  To  operate  during  instrument  flight  conditions. 

c.  To  deploy  detachments  aboard  aircraft  carriers,  advanced  bases, 
and  short  airfields  for  tactical  support. 

d.  To  conduct  long-range  operations  utilizing  aerial  refueling. 

e.  To  process  and  reproduce  aerial  multisensor  imagery  obtained  by 
organic  aircraft. 

4304.  LIMITATIONS 

It  is  imperative  that  limitations  also  be  considered  when  considering 
the  method  of  gathering  reconnaissance. 

a.  Weather. — Weather  has  a  large  effect  on  the  success  of  the  photo 
reconnaissance  mission.   It  affects  the  employment  of  sensors,  range  of 
aircraft,  and  ability  to  find  targets. 

b.  Enemy  Defenses. — Enemy  defenses  affect  range,  and  introduce  risk 
factors  which  must  be  considered  when  planning  air  reconnaissance  missions. 
Antiaircraft  artillery,  surface-to-air  missiles  (SAM's),  enemy  fighters, 
and  small  arras  fire  are  defenses  to  be  considered  when  evaluating  the  risk 
and  considering  routes. 

c.  Range . — Range  can  be  a  limiting  factor  on  the  accomplishment 

of  the  photo  reconnaissance  mission.   Considerations  are  locations  of  enemy 
defenses,  projected  air  refueling  support,  and  weather  in  the  AOA. 

d.  Terrain. — Terrain  affects  communications,  the  ability  to  find 
targets,  and  evasion  of  enemy  defenses. 

e.  Timeliness. — Multisensor  imagery  must  be  processed  and  inter- 
preted prior  to  dissemination.   Therefore,  there  is  a  time  lag  between  the 
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time  the  information  is  gathered  and  when  the  intelligence  is  received  by 
the  requesting  unit. 

f.   Time  of  Day. — In  order  to  obtain  optimum  imagery,  it  is  desirable 
that  it  be  collected  at  certain  times  of  day  to  allow  for  optimum  shadow 
effects  and  radiation  patterns. 

4305.   TASKS  ASSIGNED 

a.   The  Marine  tactical  reconnaissance  squadron  can  supply  imagery 
for: 

(1)  Beach  analyses. 

(2)  Detection  of  enemy  movements. 

(3)  Detection  of  enemy  assets: 

(a)  Offensive. 

(b)  Defensive. 

(4)  Topographical  analyses: 

(a)  Bridges. 

(b)  Chokepoints. 

(c)  Primary  and  secondary  routes. 

(d)  Inland  waterways. 

(e)  Terrain  analyses. 

(5)  Planning  of  avenues  of  approach: 

(a)  Helicopter  approach  and  retirement  routes. 

(b)  Landing  zone  analyses. 

(c)  Loft  aerial  bombing  approach  and  retirement  routes. 

(6)  Prestrike  briefings  and  orientation. 

(7)  Bomb  damage  assessment. 

b.  See  section  5  of  this  chapter  for  details  of  photo  interpre- 
tation of  the  above  listed  imagery.  In  supplying  the  imagery  as  listed 
in  paragraphs  4305a(l)  through  (7),  the  following  systems  are  utilized: 

(1)   Photographic. — There  are  three  distinct  types  of  aerial 
photography:   vertical,  oblique,  and  panoramic. 

(a)   Vertical  Photography .—Vertical  photography,  the  most 
commonly  used  for  interpretation  in  the  military,  is  taken  with  the  optical 
axis  of  the  camera  perpendicular  to  the  surface  of  the  earth.   This  results 
in  a  scale  that  is  basically  constant  throughout  the  photo  unless  there 
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is  a  wide  variation  in  elevation  of  the  area  covered  by  the  photo.   Be- 
cause of  the  relatively  constant  scale,  vertical  photography  is  used  for 
interpretation  when  precise  measurements  are  required.   The  following 
specific  types  of  vertical  photography  are  obtainable  for  Marine  Corps  use: 

1   Vertical  Strip. — Vertical  strip  photography  consists 
of  a  single  flight  line  of  overlapping  photos.   Photography  of  this  type  is 
normally  taken  of  long,  narrow  targets,  such  as  beaches,  roads,  or  helicop- 
ter approach  and  retirement  lanes. 

2^  Split  Vertical. — Split  vertical  photography  consists 
of  two  photographs  taken  by  the  simultaneous  exposure  of  two  cameras  mounted 
at  slight  angles  to  the  vertical.   One  camera  is  tilted  to  the  left  and  one 
camera  is  tilted  to  the  right  which  results  in  strips  with  a  small  amount  of 
sidelap.   (See  fig.  9.)   These  near  vertical  photos  will  suffice  for  any 
purpose  not  requiring  precise  measurements.   This  type  coverage  is  utilized 
when  the  area  to  be  photographed  is  too  wide  for  coverage  by  a  single  ver- 
tical strip  and  repeated  flights  over  the  area  are  not  advisable. 

3   Pinpoint. — Pinpoint  photography  consists  of  single 
photograph,  vertical  or  oblique,  of  a  predetermined  point  used  to  obtain 
significant  information  of  a  small  area  or  object.   Common  targets  for 
pinpoint  coverage  are  specific  buildings,  airfields,  road/railroad  inter- 
sections, bridges,  etc.   (See  fig.  10.) 

4_     Night  Photography. — Night  photography  is  flown  only 
as  vertical  strip  or  vertical  pinpoint  photography  utilizing  illuminants. 
This  type  of  photography  is  normally  used  in  detecting  troop  and  supply 
movements  or  other  enemy  activity  likely  to  occur  during  hours  of  darkness. 
Available  illuminants  limit  the  altitude  of  the  aircraft  to  a  maximum  of 
8,500  feet,  thus  restricting  the  scale  available.   Target  location  is  ex- 
tremely difficult  at  night.   Any  assistance  that  can  be  rendered  by  other 
units  such  as  target  marking  by  mortars  and  or  tracer  fire;  or  target 
directing  by  FAC  teams  or  air  support  radar  teams  (ASRT's)  will  improve 
the  likelihood  of  completing  the  mission  successfully.   (See  fig.  11.) 

(b)   Oblique  Photography. — Oblique  photography  is  obtained  by 
intentionally  tilting  the  axis  of  the  camera  away  from  the  vertical.   These 
photographs  are  of  two  types:   high  and  low  obliques.   The  high  oblique 
includes  a  portion  of  the  horizon,  while  the  low  oblique  does  not.   Oblique 
photography  may  reveal  camouflaged  objects  which  are  not  apparent  on  vertical 
photography  because  it  offers  a  look  at  the  area  from  the  side.   Oblique 
photography  does  not  require  that  the  photo  aircraft  fly  directly  over  the 
target  in  order  to  obtain  the  required  coverage.   This  reduces  the  pos- 
sibility of  aircraft  loss  due  to  ground  fire.   However,  the  scale  of  this 
type  photography  decreases  progressively  from  the  foreground  to  the  back- 
ground and  makes  precise  measurements  difficult.   The  most  common  types  of 
oblique  photography  are: 

1  Oblique  Strip. — Oblique  strip  is  the  same  as  vertical 
strip,  except  that  oblique  photographs  are  used. 

2  Pinpoint. — Pinpoint  is  defined  in  paragraph 
4305b(l)  (a)3. 

3  Forward  Oblique. — Forward  oblique  photography  con- 
sists of  high  oblique~photos  taken  in  a  single  flight  line  dead  ahead  of 
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Figure  9. — KS-87  Cameras,  Split  Vertical,  6-Inch  Focal  Length, 
71.6-Degree  Depression  Angle. 


118"  FOCAL  LENGTH  COVERAGE  0.25H 

|l2"  FOCAL  LENGTH  COVERAGE  0  375H 

16"  FOCAL  LENGTH  COVERAGE  0  75H 

1  3"  FOCAL  LENGTH  COVERAGE  1.5H 


1  tm 


Figure  10. — KS-87  Camera,  Vertical  Configuration, 
18-,  12-,  6-,  and  3-Inch  Focal  Length. 
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Figure  11. — Night  Photography. 

the  aircraft.   This  type  of  photography  dmay  be  used  for  single  point  cover- 
age, but  normally  is  used  for  beach  and  road  reconnaissance,  special  weapons 
delivery  routes,  and  helicopter  approach  and  retirement  lanes.   Forward 
oblique  photography  may  be  obtained  at  extremely  low  altitudes  and  at  high 
speeds  making  it  ideal  for  use  in  hostile  areas.   (See  fig.  12.) 

4_  Area  Coverage. — Area  coverage  consists  of  two  or 
more  flight  lines  of  overlapping  photos.   Photography  of  this  type  is  nor- 
mally used  to  obtain  basic  coverage  of  the  entire  objective  area  or  selected 
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Figure  12. — KS-87  Camera,  Forward  Oblique,  6-Inch  Focal  Length, 
2  3.5-Degree  Depression  Angle. 


Figure  13. — KS-87  Cameras,  Tri-Met  Configuration,  3-Inch  Focal  Length 
Vertical,  6-Inch  Obliques  at  37.6-Degree  Depression  Angle. 
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areas  within  the  objective  area.   It  does  not,  however,  produce  mosaic 
quality  imagery.   Mosaic  imagery  requires  stabilized  mounts  and  processing 
equipment  beyond  the  resources  of  VMFP-3.   Acceptable  photos  can  sometimes 
be  obtained  for  use  in  constructing  uncontrolled  mosaics  if  the  area  to  be 
covered  is  not  too  large  and  is  reasonably  flat. 

(c)   Panoramic  Photography. — Panoramic  photography  is 
usually  produced  by  single  camera  systems  utilizing  wide  angle  or  prismatic 
lenses.   It  allows  large  area  coverage  with  a  minimum  number  of  passes  over 
the  target. 

1  Trimetrogon  photography  is  obtained  by  the  simul- 
taneous exposure  of  three  different  cameras.   One  camera  is  set  at  the 
vertical  with  a  second  camera  tilted  to  the  left  and  a  third  camera  tilted 
to  the  right.   Originally  a  means  of  obtaining  horizon-to-horizon  coverage, 
this  type  of  photography  has  largely  been  replaced  by  single,  wide  angle, 
prismatic  lens  camera  systems.   (See  fig.  13.) 

2  Low  altitude  panoramic  photography  usually  covers 

18  0  degrees  laterally?  The  system  is  redundant  for  other  camera  systems  and 
is  used  primarily  for  orientation.   (See  fig.  14.) 

3  Medium  altitude  panoramic  photography  covers  a  large 
area  laterally  and  offers  the  best  area  coverage  in  high  threat  areas.  (See 
fig.  15.) 

(2)  Infrared  System. — Infrared  sensors  detect  infrared  (thermal) 
energy  constantly  emitted  by  manmade  and  natural  objects  on  the  earth's  sur- 
face.  The  system  converts  the  different  energy  levels  emitted  by  each 
object  to  a  black  and  white  image  much  like  that  of  a  black  and  white  pho- 
tograph.  Infrared  is  valuable  in  detecting  camouflaged  objects  and  in 
collecting  information  at  night.   However,  its  effectiveness  is  reduced 

by  clouds,  fog,  and  precipitation.  Information  obtained  should  be  corrob- 
orated by  other  means.  This  device  is  passive  and,  therefore,  not  vulner- 
able to  countermeasures,  but  it  is  susceptible  to  enemy  deception. 

(3)  Side-Looking  Airborne  Radar  System 

(a)  Side-looking  airborne  radar,  frequently  referred  to  as 
SLAR,  offers  the  advantage  of  day  or  night  operation,  and  it  can  provide 
acceptable  imagery  during  conditions  of  all  but  the  most  adverse  weather 
conditions.   Additionally,  it  has  a  high  acquisition  rate,  provides  a 
target  standoff  capability,  and  can  detect  moving  targets. 

(b)  The  disadvantages  of  the  system  are  that  it  provides 
much  poorer  resolution  than  photography  and  is  susceptible  to  electronic 
countermeasures  and  electronic  noise. 

(c)  Information  obtained  needs  to  be  supplemented  by  other 
means,  such  as  visual  observation  and  photography,  which  can  better  deter- 
mine the  exact  nature  of  the  activity  detected  by  SLAR. 

4306.   ASSETS  AVAILABLE 


a.   Aircraft. — The  RF-4  aircraft  is  a  two-place  (tandem)  supersonic 
carrier  based,  twin  turbojet  tactical  reconnaissance  airplane,  built  by 
McDonnel  Douglas  Corporation.   The  aircraft  is  designed  for  all-weather, 
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HORIZON 


HORIZON 


Figure  14. — KA-56  Low  Altitude  Panoramic  Camera, 
3-Inch  Focal  Length,  180-Degree  Scan. 


Figure  15. — KA-55  High  Altitude  Panoramic  Camera, 
12-Inch  Focal  Length,  90-Degree  Scan. 
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powered 


hiah-low,  day-night  selective  reconnaissance  operations.  It  is  powered 
by  two  single  rotor,  axial  flow,  variable  stator  turbo-jet  J79-GE-8  eng 
with  afterburner. 


mes 


b.   Systems 

(1)   Photographic 

(a)   The  KS-87  camera  is  the  most  versatile  camera  in- 
stalled in  the  RF-4 .   It  is  capable  of  high  and  low,  day  and  night,  high 
speed  photography.   The  operating  altitude  ranges  from  250  feet  to  above 
50,000  feet.   The  film  magazine  capacity  is  500  feet;  negative  format  is 
Ah   inches  square.   The  KS-87  can  be  equipped  with  either  3-,  6-,  12-,  or 
18-inch  focal  length  lens  cones  for  day  photo  and  with  a  3-  or  6-inch  lens 
for  night  photo.   The  system  can  be  programmed  for  either  12-percent  or 
56-percent  forward  overlap  and  can  be  mounted  in  several  different  stations. 
The  KS-87  camera  can  be  mounted  for  vertical  photography  in  the  day  or  night 
mode  with  a  3-  or  6-inch  lens  in  station  one,  a  6-  or  18-inch  lens  m  sta- 
tion two  (day  mode  only),  and  a  6-,  12-,  or  18-inch  lens  in  station  three 
(day  mode  only).   In  station  one,  the  camera  is  rota table  to  either  vertical 
or  forward  oblique  (23.5-degree  depression  angle).   Through  the  use  of  a 
rotatable  mount  in  station  two,  side  oblique  depression  angles  of  5  degrees, 
15  degrees,  30  degrees,  or  vertical  can  be  obtained  with  the  18-inch  lens. 
A  6-inch  lens  may  also  be  mounted  in  station  two  at  a  fixed  depression  angle 
of  37  5  degrees.   Figure  11  is  an  example  of  night  optical  photography  taken 
by  the  KS-87  camera  between  1,000  and  2,000  feet  using  a  6-inch  lens.   To 
provide  a  light  source  for  this  photography,  the  RF-4  is  equipped  with 
photoflash  cartridge  ejector  racks  located  on  either  side  of  the  fuselage. 
Either  of  two  types  of  cartridges  may  be  utilized.   The  M112  produces  110 
million  candlepower  and  is  used  for  target  illumination  between  500  and 
4  000  feet   The  larger  M123  produces  260  million  candlepower  and  is  used 
for  altitudes  up  to  8,500  feet.   Only  the  3-  and  6-inch  lens  cones  are 
equipped  with  the  intra-lens  shutter  required  for  photoflash,  thus  limiting 
the  scales  available. 

(b)   The  KA-5  6  is  a  low  altitude  panoramic  camera  which 
scans  180  degrees,  including  both  horizons.   Film  format  is  4^  by  9^  ^'"''^^tl' 
The  focal  length  of  3  inches  limits  its  use  primarily  to  low  altitude.   The 
rapid  cyclic  rate  (up  to  six  frames  per  second)  permits  high  speed  reconnais- 
sance.  Due  to  the  characteristics  of  the  system,  scale  factor  and  image 
quality  deteriorate  rapidly  past  approximately  30  degrees  from  nadir.   The 
KA-56  system  is  designed  for  day  visual  flight  condition  only.   The  photo- 
graph and  map  pictured  in  figure  16  depicts  the  coverage  of  the  KA-5  6  low 
altitude  panoramic  camera.   Note  that  the  coverage  projected  on  the  map  is 
in  the  form  of  a  "bowtie"  oriented  perpendicular  to  the  aircraft  flight 
path.   This  effect  is  caused  by  the  changing  target  distance  from  the  lens 
resulting  in  the  scale  at  the  sides  of  the  picture  being  distorted  from 
that  directly  beneath  the  aircraft.   This  type  of  presentation  can  be  highly 
effective  to  determine  if  lines  of  transportation  are  being  used  or  m  other 
instances  when  precise  scale  is  not  a  factor.  . 

(c)   The  KA-82  is  a  medium  altitude,  panoramic  camera  which 
scans  140  degrees  laterally  (±  70  degrees  of  vertical) .   The  longitudinal 
angle  of  view  is  approximately  21  degrees;  the  film  format  ^^  4.5  inches  by 
29:3  inches;  film  capacity  is  2,000  feet.   The  12-inch  focal  length  of  this 
camera,  wide  area  of  coverage,  and  excellent  image  quality  have  made  it  a 
favorite  of  interpreters.   It  is  particularly  useful  in  high  threat  areas, 
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Figure  16. — KA-56  Low  Altitude  Panoramic  Camera. 

as  the  wide  area  of  coverage  minimizes  the  number  of  runs  required.   Figure 
17  illustrates  the  coverage  of  the  KA-82  camera. 

(d)   The  selection  of  film  to  be  used  for  an  aerial  photo- 
graphic mission  will  depend  upon  the  results  that  can  be  obtained  through 
interpretation.   The  four  most  common  types  of  film  are  discussed  in  the 
following  subparagraphs: 

1   Panchromatic. — Black  and  white  film  satisfies  the 
majority  of  the  user's  requirements  and  is  the  most  commonly  used.   It  can 
be  obtained  at  varying  film  speeds,  has  a  wide  latitude  in  its  use,  and  can 
be  used  under  varying  light  conditions. 
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Figure  17. — KA-82  Medium  Altitude  Panoramic  Camera, 
12-Inch  Focal  Length,  140-Degree  Scan. 

2  Ektachrome . — Color  film  reproduces  full  colors  with- 
in the  visible  spectrum.   It  is  normally  utilized  when  knowledge  of  the 
actual  color  of  an  object  is  of  importance  to  the  requester.   Color  film 
can  also  be  used  to  penetrate  clear  water  to  limited  depths,  and  is  useful 
in  detecting  underwater  obstacles.   There  are  a  few  limitations  which  make 
the  use  of  color  film  impracticable  for  extended  operations.   Acceptable 
exposures  can  be  made  only  during  clear  weather  and  during  hours  of  maximum 
daylight.   Color  film  produces  a  positive  transparency  which  can  be  repro- 
duced by  a  time-consioming  process  that  requires  rigid  control.   The  film 
itself  presents  a  problem  in  storage  because  of  its  sensitivity  to  tempera- 
ture change . 

3  Infrared. — There  are  three  types  of  infrared  film: 
infrared  (optical),  infrared  (thermal),  and  camouflage  detection  (CDIR) . 

a   Infrared  (Optical) . — Infrared  (optical)  film  is 
black  and  white  film  used  in  a  conventional  camera  system  that  has  been 
chemically  treated  to  be  extra  sensitive  to  reflected  electromagnetic  energy 
at  the  longer  (red)  wave  lengths  of  the  visible  spectrum  and  the  near  in- 
frared spectr\am.   This  film  is  only  effective  during  sunlight  hours  and 
above  65  degrees  Fahrenheit.   The  gray  tones  on  infrared  film  result  from 
the  degree  of  infrared  reflectiveness  of  the  object  and  not  from  its  color. 
The  unusual  effects  presented  by  the  varying  infrared  reflectivity  of  dif- 
ferent objects  are  of  considerable  value  in  photographic  interpretation. 
Live  vegetation,  with  the  exception  of  the  coniferous  types,  registers  a 
light  tone  which  contrasts  sharply  with  the  dark  appearance  of  noninfrared 
reflective  objects  such  as  water  and  many  cultural  objects.   The  dark  ren- 
dition of  water  is  useful  in  determining  the  extent  of  river  tributaries. 
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tide  lines,  swamps,  shorelines,  etc.   Infrared  film  may  be  used  advanta- 
geously in  conjunction  with  ordinary  black  and  white  film  when  covering  a 
camouflaged  area. 

b   Infrared  (IR)  (Thermal) . — Infrared  (thermal)  film 
is  black  and  white  film  (instrumentation)  used  in  the  infrared  reconnaissance 
sensor  to  record  infrared  radiation.   The  IR  sensor  employs  a  combination  of 
optics,  electronics,  and  mechanical  devices  to  produce  the  image.   This  film 
can  be  used  effectively  both  day  and  night  to  produce  continuous  strip  im- 
agery of  the  thermal  patterns  of  terrain  and  targets.   This  imagery  is  nor- 
mally produced  at  a  smaller  scale  than  optical  IR  and  is  very  useful  for  map 
and  area  updates. 

c   Camouflage  Detection. — Camouflage  detection  film 
is  very  useful  in  detecting  installations  or  objects  which  have  been  camou- 
flaged by  vegetation  or  by  infrared  absorbing  green  paint  used  to  represent 
vegetation.   Camouflage  detection  film  is  difficult  to  process  and  repro- 
duce, therefore  it  should  be  used  in  conjunction  with  black  and  white  film. 

(2)   AN/AAS-18  Infrared  Detector. — The  RF-4B  is  equipped  with  the 
AAS-18  infrared  detecting  set.   This  system  produces  a  high  resolution, 
continuous  strip,  film  map  of  the  terrain  beneath  the  aircraft  by  comparing 
differences  in  infrared  radiation  emitted  by  ground  targets.   Minimum  al- 
titude for  satisfactory  IR  operation  is  500  feet.   The  system  may  be  used 
day  or  night.   (See  fig.  18.) 


Figure  18. — AN/AAS-18  Infrared  Detector, 
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Figure  19. — APQ-102  Side-Looking  Airborne  Radar. 

(3)  APQ-102  Side-Looking  Airborne  Radar. — The  APQ-102  SLAR  is 
designed  to  produce  either/or  both  high  resolution  (HR)  or  moving  target 
indicator  (MTI)  radar  reconnaissance  maps  of  the  terrain  on  either  or  both 
sides  of  the  flight  path.   The  MTI  mode  gives  indications  of  any  target  with 
a  velocity  vector  in  excess  of  5  knots  perpendicular  to  the  flight  path  of 
the  aircraft.   Highest  probability  of  target  detection  is  when  the  target 
track  is  perpendicular  to  the  aircraft  track.   The  system  produces  an  HR 
and/or  MTI  radar  map  with  resolution  of  50  feet  at  a  constant  scale  of 
1:400,000.   (See  fig.  19.) 

(4)  Communications/Navigation . —The  RF-4  communication  system 
consists  of  a  UHF  (225-400  MHz)  receiver-transmitter  and  an  HF  (2  to  29.999 
MHz)  receiver-transmitter  with  three  modes  of  operation  (upper  sideband, 
lower  sideband,  and  amplitude  modulation).   The  navigation  systems  include 
a  forward-looking  radar  for  terrain  navigation  and  an  inverted  navigation 
system.   Additionally,  it  contains  a  radar  beacon  system  which  can  be  used 
with  ASRT  radars  to  assist  in  control  of  the  aircraft  for  navigation  in  low 
visibility  weather  and  at  night. 
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4307.   TACTICAL  EMPLOYMENT  CONSIDERATIONS 

The  commander  landing  force  must  consider  a  number  of  factors  when 
planning  for  the  use  of  multisensor  imagery  reconnaissance. 

a.  The  number  of  aircraft  required  to  perform  the  required  recon- 
naissance is  a  function  of  the  amount  of  imagery  desired. 

b.  The  number  of  maintenance  and  administrative  personnel  required 
to  support  the  operation  of  the  aircraft  is  a  direct  function  of  the 
number  of  aircraft  required  and  the  complexity  of  the  mission;  e.g.,  if 
SLAR  is  a  requirement  for  mission  accomplishment,  then  the  appropriate 
personnel  who  can  maintain  that  system  must  be  deployed  to  the  base  where 
the  required  maintenance  will  be  done. 

c.  It  must  be  understood  that  photo  intelligence  is  not  instanta- 
neous.  Time  is  expended  in  unloading  film  from  the  aircraft  after  it  has 
returned  from  taking  photographs  and  in  processing  the  film.   After  process- 
ing is  complete,  the  photo  interpreter  (PI)  extracts  intelligence  from  the 
film,  and  the  intelligence  is  then  disseminated  to  the  requester.   It  is  not 
uncommon  to  have  1,000  feet  of  film  to  develop  following  the  return  of  the 
aircraft  to  its  base.   Processing  alone  takes  in  excess  of  an  hour  with 
even  the  most  modern  equipment.   Dissemination  after  interpretation  commonly 
accounts  for  the  longest  delay  between  the  squadron's  receipt  of  a  request 
and  the  arrival  of  desired  intelligence  information  to  the  requester.   It 

is  the  responsibility  of  the  commander  landing  force  to  ensure  the  delivery 
of  intelligence  information  following  its  interpretation.  Additionally,  it 
should  be  a  rare  case  where  a  requester  requires  prints  of  photographic 
imagery.  Requesters  are  usually  untrained  in  photo  interpretation,  and  a 
staff  of  highly  competent  personnel  is  collocated  with  VMFP .  Should  prints 
be  justified,  the  time  required  to  process  them  is  variable  with  the  number 
of  frames  to  be  copied,  the  number  of  copies  of  each  frame,  and  the  annota- 
tion requirements  stated  by  the  requester. 

d.  The  total  logistics  support  requirement  will  vary  with  the  mutual 
support  available  from  co-based  organizations,  but  in  all  cases,  logistics 
planning  must  include: 

(1)  Fueling  support  both  at  the  assigned  air  base  and  in  flight. 

(2)  Ground  support  equipment  allowances. 

(3)  Electrical  power  availability,  115/220  VAC,  400  cycle  and 
60  cycle. 

(4)  Availability  of  up  to  2,000  gallons  of  fresh  water  per  day 
plus  waste  disposal  for  photo  processing. 

(5)  Aerial  transport  of  photo  processing  vans  and  required 
maintenance  vans  and  equipment. 

(6)  Billeting. 

(7)  Aircraft  supply  support. 

(8)  Vehicular  support. 
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e.  The  immediate  imagery  interpretation  center  (IIIC)  must  be 
collocated  with  the  VMFP  squadron. 

f .  Limitations  (see  par.  4  304)  . 

4308.  AIR  SUPPORT  REQUIREMENTS 

Air  support  requirements  are  contingent  upon  the  specific  missions 
to  include  the  enemy  threat. 

a   For  long  range  reconnaissance,  aerial  tanker  support  is  needed. 
Available  refuelers  in  the  FMF  are  described  in  the  NATOPS  Air  Refueling 
Manual . 

b.   Enemy  defenses  will  determine  requirements  for  electronics  coun- 
termeasures  or  fiqhter  support.   Available  aircraft  in  the  FMF  are  described 
in  FMFM  5-1,  Marine  Aviation. 

4309.  REQUEST  PROCEDURES 
(See  par.  4410.) 

4310.  DISSEMINATION 

(See  par.  4411.) 

4311.  REPORTS 

The  only  reconnaissance  report  generated  by  the  VMFP  squadron  is  the 
Joint  Tactical  Air  Reconnaissance/Surveillance  Inflight  Report  (Flight  Rep) . 
(See  app.  E.) 
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Section  IV.   IMAGERY  INTERPRETATION 


44  01.   GENERAL 


a.  The  importance  of  imagery  interpretation  has  been  demonstrated 
effectively  in  World  War  II,  the  Korean  Conflict,  and  the  Cuban  Crisis. 
In  World  War  II,  military  experts  found  that  almost  4  0  percent  of  the 
intelligence  was  derived  from  aerial  photography.   Additionally,  imagery 
intelligence  provided  a  considerable  portion  of  the  intelligence  information 
gathered  in  Vietnam. 

b.  The  primary  role  of  imagery  interpretation  is  to  provide  intelli- 
gence information  to  the  commander.  This  information  is  provided  by  reports 
furnished  by  the  photographic  imagery  interpretation  units. 

44  02.   PURPOSE 

The  overall  purpose  of  the  photographic  imagery  interpretation  units 
is  to  produce  and  disseminate  information  of  intelligence  value  derived 
from  the  interpretation  of  aerial  reconnaissance  imagery  flown  by  the  Marine 
tactical  reconnaissance  squadron  and  Marine  observation  squadron,  or  other 
Services  in  support  of  the  Marine  Corps. 

4403.   CAPABILITIES 

a.  The  imagery  interpreter  is  capable  of  providing  imagery  inter- 
pretation reports  and  special  studies  in  response  to  the  commander's  essen- 
tial elements  of  information  (EEI)  and  other  information  required  (OIR) .   He 
is  capable  of  identifying  items  of  immediate  tactical  significance,  assist- 
ing in  operational  planning,  and  providing  a  current  accurate  display  of  an 
area  of  interest  to  the  commander  to  assist  him  in  the  tactical  employment 
of  his  combat  troops  and  tactical  weapons. 

b.  The  imagery  interpreter  has  much  the  same  view  of  the  terrain 
as  the  air  observer,  but  there  are  two  important  differences.   First,  the 
air  observer  cannot  truly  see  the  terrain  in  three  dimensions  except  at 
very  low  altitudes;  the  interpreter,  with  the  aid  of  a  stereoscope,  can. 
Second,  the  air  observer  has  a  very  limited  time  to  observe  a  section  of 
terrain,  whereas  the  image  interpreter  can  study  the  same  area  for  hours 
and  with  the  aid  of  magnifiers.   The  accuracy  and  detail  of  image  intelli- 
gence reports  are  a  definite  asset  to  the  tactical  commander. 

44  04.   LIMITATIONS 

a.  The  imagery  interpreter  cannot  always  see  the  fine  detail  of  a 
target.   For  example,  although  the  height  and  length  of  a  fortified  bunker 
may  be  determined  from  a  photograph,  information  as  to  its  structional  con- 
dition must  usually  come  from  the  ground  observer. 

b.  The  observations  of  the  imagery  interpreter  are  limited  to  the 
areas  shown  on  the  imagery.   It  is  quite  possible  that  the  most  important 
intelligence  feature  in  an  area  may  occur  just  off  the  edge  of  the  imagery 
or  under  a  patch  of  clouds.   The  interpreter's  observations  are  further 
limited  by  objects  such  as  overhanging  vegetation,  intervening  terrain,  or 
shadow. 
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c.   Time  factors  are  always  vital  in  producing  intelligence.   It 
must  be  remembered  that  there  is  a  time  lag  between  the  request  for  imagery 
reconnaissance  and  receipt  of  the  imagery  interpretation  report  during 
which  the  enemy  situation  can  change. 

4405.   TASKS  ASSIGNED 

a.   The  photographic  imagery  interpretation  units  are  capable  of 
providing  the  commander  with: 

(1)  Beach  Studies. — This  study  provides  the  commander  amphibious 
task  force  and  commander  landing  force  with  an  evaluation  of  a  beach;  i.e., 
shoreline,  related  coastal  terrain,  and  bottom  conditions  in  the  shore  area. 
It  can  sometimes  provide  detailed  data  on  shore  water  depths,  but  it  cannot 
confirm  deep  water  sounding. 

(2)  Terrain  Analysis. — This  study  includes  traf f icability 
analysis  of  terrain  for  all  types  of  military  operations  to  include  road 
and  bridge  studies. 

(3)  Target  Folders. — A  target  folder  includes  all  available 
intelligence  about  the  targets  which  permits  target  analysis  and  weapons 
selection. 

(4)  Intelligence  Information 

(a)  Information  obtained  from  other  sources  or  agencies 
such  as  order  of  battle  (OOB) ,  interrogation  of  prisoners  of  war,  and 
clandestine  sources  is  collated  at  the  intelligence  collection  center. 

(b)  The  location  of  enemy  supply  installations,  lines  of 
communications,  information  on  forward  area  supply  depots,  rear  area  supply 
depots,  railheads,  transhipment  points,  and  main  supply  routes  can  be  as- 
certained. 

(c)  The  locations  of  enemy  personnel  and  equipment  con- 
centrations can  be  detected. 

(d)  Determinations  of  the  type  and  extent  of  damage  in- 
flicted on  a  target  can  be  made. 

(5)  Airfield  Studies. — This  study  is  usually  produced  when  the 
data  on  airfields  and  seaplane  stations  of  the  world  (ASSOTW)  are  not  avail- 
able.  Additionally,  it  can  be  used  to  update  existing  ASSOTW. 

(6)  Uncontrolled  Mosiacs  and  Panoramas. — Uncontrolled  mosiacs 
and  panoramas  may  be  used  for  planning  and  briefing  purposes.   However, 
preparation  of  large  uncontrolled  mosiacs,  or  panoramas,  is  time-consuming 
and  should  be  resorted  to  only  when  an  imagery  report  or  current  map  coverage 
will  not  suffice. 

(7)  Helicopter  Landing  Studies. — This  study  includes  the  size 
of  the  helicopter  landing  zone,  surrounding  terrain,  and  obstacles. 

(8)  Terrain  Model. — The  terrain  model  can  help  the  commander 
plan  his  scheme  of  maneuver,  since  the  model  is  a  three-dimensional  repre- 
sentation of  a  portion  of  the  surface  of  the  earth  to  a  set  scale;  however, 
construction  of  a  model  is  very  time-consuming  and  expensive. 
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4406.   ASSETS  AVAILABLE 


There  are  three  fixed-wing  aerial  platforms  organic  to  the  Marine 
Corps  that  are  capable  of  providing  photo/imagery:   the  RF-4 ,  OV-10,  and 
AV-8.   If  required,  the  Marine  air  observer  utilizing  the  AH-l/UH-1  heli- 
copter is  capable  of  providing  handheld  aerial  photography.   However,  the 
VMFP  squadron  with  organic  RF-4  aircraft  is  the  only  unit  with  organic 
film  developing  laboratory  facilities.   While  the  AV-8  has  a  capability 

ph- '--rraph?   it  is  very  limited  as  the  only  camera  position  avail- 
aoxe  xs  side  oblique. 

'C"""""  "''I  EMPLOYMENT  CONSIDERATIONS 

_..^    j^aoto  imagery  interpretation  teams  are  task  organized  for 
det • oyment  to  any  command  echelon.   Normally,  however,  they  are  located  so 
as  to  have  immediate  access  to  the  film  processing  facilities  serving  the 
units  employing  the  airborne  reconnaissance  sensors.   This  assures  the  im- 
mediate availability  of  skilled  interpreters  and  eliminates  administrative 
dead  time. 

44  08.   IMMEDIATE  IMAGERY  INTERPRETATION  CENTER 

a.  The  IIIC,  when  activated  by  force  headquarters  or  the  Marine  am- 
phibious force,  will  be  employed  to  support  operations  conducted  by  Marine 
amphibious  force/Marine  amphibious  brigade/Marine  amphibious  units. 

b.  The  IIIC  will  be  composed  of  members  of  the  photographic  imagery 
interpretation  units  organic  to  FMF  ground  and  air  units.   The  purpose  of 
the  IIIC  is  to  conduct  a  rapid  interpretation  of  imagery  received  and  to _ 
disseminate  critical  information  by  spot  report.   Less  critical  information 
is  disseminated  by  initial  photographic  imagery  interpretation  reports 
(IPIR) .   The  IIIC  does  not  perform  detailed  interpretation,  nor  does  it 

accomplish  the  processing  and  distribution  of  photography/imagery.   Any 
required  detailed  interpretation  is  performed  by  those  imagery  interpre- 
tation personnel  remaining  with  ground  and  air  components  of  the  MAGTF . 
Since  the  purpose  of  the  IIIC  is  speed,  it  will  be  collocated  with  the 
VMFP  squadron  so  that  there  is  no  lost  time  in  obtaining  the  imagery  for 
interpretation.   Furthermore,  a  positive,  rapid  means  of  communication 
must  be  provided  between  the  IIIC  and  major  units  of  the  landing  force. 

44  09.   SUPPORT  REQUIREMENT 

a.   The  AN/RSP-82  imagery  interpretation  facility  (IIF)  provides  the 
nucleus  for  the  IIIC,  and  when  deployed,  several  support  requirements  must 
be  taken  into  consideration. 

(1)  If  no  commercial  power  is  available,  two  PU7  08  generators 
and  adequate  fuel  to  run  the  generator  will  be  required.   The  power  source, 
whether  provided  commercially  or  by  generator,  must  be  a  four -wire,  three- 
phase  120/208  volt  AC,  100  ampere,  60  hertz  power  source.   The  power  input 
variation  must  not  exceed  plus  5  or  minus  10  percent  nominal  voltage  or 

57  to  63  hertz.   The  IIIC  requires  approximately  25 . 3-kilowatt  power  when 
all  equipment  is  operating. 

(2)  Transportation  to  the  communication  center  is  required  if 
the  center  is  not  collocated  or  in  proximity  of  the  IIIC. 
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b.  In  the  deployment  of  imagery  interpretation  teams,  limited 
support  requirements  are  required,  since  the  team  possesses  the  required 
tools  to  accomplish  the  assigned  tasks. 

c.  Early  liaison  should  be  established  with  the  photographic 
imagery  interpretation  unit  (PIIU)  to  establish  any  additional  support 
requirements. 

4410.  REQUEST  PROCEDURES 

a.  The  commander  requesting  imagery  must  consider  several  factors; 
i.e.,  the  essential  elements  of  information  or  other  information  required, 
and  the  time  required  for  the  information,  to  assist  him  in  the  completion 
of  his  mission. 

b.  The  Joint  Tactical  Reconnaissance  Surveillance  Request  Form  will 
be  used  for  all  requests  and  submitted  via  the  chain  of  command  to  the 
first  headquarters  having  imagery  interpreter  support,  or  in  accordance 
with  instructions  issued  by  higher  headquarters. 

c.  In  completing  the  imagery  request,  the  EEI  or  OIR  should  be 
specific  to  enable  the  imagery  interpreter,  in  completing  the  Joint  Tac- 
tical Reconnaissance  Surveillance  Request,  to  select  the  appropriate  scale 
and  sensor  system  to  satisfy  the  commander's  request.   Appendix  C  contains 
instructions  and  a  sample  format  for  the  Joint  Tactical  Reconnaissance/ 
Surveillance  Request  Form. 

4411.  IMAGERY  INTERPRETATION  REPORTS 

a.  The  imagery  interpretation  report  formats  contained  in  this 
manual  are  not  all  compatible  with  those  established  in  NATO  Standardiza- 
tion Agreements.   When  operations  involve  NATO  organizations,  the  NATO 
reporting  format  will  be  substituted  for  ease  of  international  understand- 
ing.  See  ATP  2  7(A),  Offensive  Air  Support  Operations,  for  format. 

b.  The  basic  types  of  imagery  interpretation  reports  are  the  mission 
report  (MISREP) ,  initial  photo  interpretation  report  (IPIR) ,  and  the  sup- 
plemental photographic  report  (SUPIR) .   Imagery  interpretation  reports 
serve  two  objectives — they  ensure  the  maximum  exploitation  of  information 
and  its  timely  dissemination  to  the  requester.   Dissemination  of  these 
reports  is  discussed  in  paragraph  4412. 

c.  All  of  these  reports  follow  a  prescribed  format.   This  facili- 
tates electronic  transmission  and  ensures  that  the  information  is  complete 
and  understandable  to  the  recipient. 

(1)  Mission  Report. — A  MISREP  is  submitted  at  the  conclusion  of 
each  mission.   It  is  based  on  the  notes  and  observations  made  during  the 
debriefing  of  the  crew  by  the  imagery  interpreter  and  includes  any  in-flight 
reports  made  by  them.   Preparation  and  dissemination  of  MISREP 's  are  accom- 
plished as  rapidly  as  possible  after  completion  of  the  mission,  normally  not 
later  than  30  minutes  after  aircraft  touchdown.   The  format  for  a  mission 
report  has  been  standardized  for  NATO  and  non-NATO  operations.   (See  app.  F.) 

(2)  Initial  Photo  Interpretation  Report.— The  IPIR  is  the  pre- 
liminary rapid  interpretation  of  newly-acquired  imagery  and  is  furnished 
only  when  specifically  asked  for  by  the  mission  requester  or  when  the  full 
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interpretation  of  the  imagery  reveals  additional  intelligence  information 
not  previously  reported  on  the  MISREP.   The  IPIR  is  normally  completed  with- 
in 1  to  3  hours  after  the  aircraft  has  returned  and  the  imagery  has  been 
developed.   A  sample  format  and  instructions  for  an  IPIR  is  contained  in 
appendix  G.   IPIR  preparation  instructions  are  contained  in  DIAM  57-5A, 
POD  Exploitation  of  Multisensor  Imagery.   For  NATO  operations,  see  ATP  27(A), 
Offensive  Air  Support  Operations,  for  format  and  preparation  of  the  IPIR. 

(3)   Supplemental  Photo  Interpretation  Report. — The  SUPIR  is  the 
systematic  review  of  newly-acquired  imagery.   This  report  provides  informa- 
tion which  supplements  that  provided  by  the  IPIR  and  may  be  published  inter- 
mittently.  The  SUPIR  will  be  in  the  same  format  as  the  IPIR.   A  sample 
format  for  the  SUPIR  is  contained  in  appendix  G.   Preparation  instructions 
are  contained  in  DIAM  57-5A,  and  for  NATO  operations  in  ATP  27(A). 

4412.  DISSEMINATION 

a.  Dissemination,  or  the  transmission  of  the  MISREP,  IPIR,  and 
SUPIR,  is  most  important.   Without  proper  dissemination,  the  imagery  inter- 
preter reports  of  intelligence  information  is  less  than  effective.   Since 
the  reports  are  items  of  perishable  nature,  the  timeliness  of  dissemination 
is  critical. 

b.  These  reports  may  be  disseminated  electrically,  by  land  line, 
radio,  or  courier. 

c.  The  message  precedence  of  reports  will  be  dictated  by  the  request 
priority/precedence . 

d.  The  report  will  be  assigned  a  security  classification  according 
to  the  degree  of  classified  information  that  it  contains  or  according  to 
the  methods  by  which  it  was  obtained. 

4413.  MARINE  AIR-GROUND  INTELLIGENCE  SYSTEM  (MAGIS)  IMAGERY  INTERPRETATION 

SEGMENT 

a.  In  1963,  the  Commandant  of  the  Marine  Corps  directed  the  develop- 
ment of  an  integrated  air-ground  intelligence  system.   One  of  the  segments 
of  the  system  is  the  imagery  interpretation  (II)  segment. 

b.  The  II  segment  is  designed  to  decrease  the  time  lag  between  the 
gathering  of  intelligence  information  and  its  dissemination.   It  will  pro- 
vide the  normal  initial  photo  interpretation  reports  and  supplemental  in- 
terpretation reports  in  a  much  shorter  time  frame.   Additionally,  it  may 
provide  a  third  phase  of  reporting,  which  would  include  special  intelli- 
gence requirements  of  the  commander.   This  phase  would  include  such  items 
as  mosaics  and  special  studies. 
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Section  V.   ELECTRONIC  RECONNAISSANCE 


4  501.   GENERAL 


Electronic  reconnaissance  missions  can  be  requested  by  either  the 
ground  or  the  air  commander  to  provide  necessary  information  concerning 
electronic  emitters  in  an  area  of  operations,  or  potential  operations,  and 
relative  information  on  the  overall  enemy  situation.   The  Marine  tactical 
electronic  warfare  squadron  (VMAQ-2)  is  the  only  Marine  Corps  unit  fully 
capable  of  performing  airborne  electronic  reconnaissance.   VMAQ-2  is  tran- 
sitioning to  the  EA-6  aircraft  and  presently  is  equipped  with  both  the 
EA-6  and  the  EA-6  aircraft.   VMAQ-2  normally  supports  the  air  reconnais- 
sance mission  with  detachments  of  four  aircraft;  however,  the  situation 
and  size  of  the  MAGTF  may  dictate  additional  aircraft  or  detachments.   For 
additional  information,  see  FMFM  2-3,  Signals  Intelligence/Electronic 
Warfare  Operations  (U) . 

4502.  MISSION 

The  mission  of  the  VMAQ  is  to  conduct  airborne  electronic  warfare 
in  support  of  FMF  operations. 

4503.  CAPABILITIES 

Electronic  warfare  aircraft  provide  the  capability  of  conducting 
electronic  reconnaissance  during  day,  night,  and  all-weather  conditions 
from  standoff  ranges  that  often  allow  it  to  go  undetected.   The  EW  systems 
provide  detection,  identification,  and  location  of  the  enemy  emitters. 
This  information  is  recorded  for  further  evaluation,  interpretation,  and 
analysis  to  produce  local  electronic  intelligence  on  a  tactical  level. 
Some  capabilities  of  airborne  electronic  reconnaissance  to  be  considered 
when  planning  are: 

a.  It  provides  a  24-hour  all-weather  surveillance  capability. 

b.  It  provides  up-to-date  information  on  the  disposition  of  enemy 
forces  by  locating  their  electronic  emissions. 

c.  It  can  be  conducted  at  high  altitudes  and  at  standoff  ranges 
outside  enemy  air  defenses. 

d.  Time-on-station  and  radius  of  action  can  be  extended  by  air 
refueling. 

e.  The  missions  can  be  preplanned  to  a  great  extent  making  the 
requirement  for  communications  and  control  minimal. 

4504.   LIMITATIONS 

In  the  planning  stage  for  aerial  electronic  reconnaissance,  limita- 
tions should  also  be  considered.   One  of  the  more  significant  limitations 
is  the  location  accuracy  of  the  electronic  reconnaissance  systems  as  com- 
pared to  visual  and  multisensor  imagery.   Other  significant  limitations 
include : 
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a.  Passive  System. — Interception  is  dependent  on  emissions  from 
enemy  systems.   If  emitter  is  not  turned  on,  it  cannot  be  located. 

b.  Radius  of  Action. — As  in  any  aircraft,  the  radius  of  action  is 
limited  by  fuel  on  board.   Aerial  refueling  can  help  reduce  this  limitation 
but  requires  additional  planning  and  coordination. 

c.  Time-on-Station . — Time-on-station  is  also  influenced  by  fuel  on 
board  and,  additionally,  by  distance  to  station  from  the  base  and  fuel 
consumption  which  is  dependent  on  airspeed  and  altitude. 

d.  communications/Navigation . — The  reliance  on  communications  and 
navigation  aids  can  be  a  limitation  in  a  hostile  electronic  warfare  en- 
vironment.  VMAQ  operations  require  accurate  optimum  support  position  for 
ECM  tasking  and  precise  navigational  data  to  develop  accurate  intelligence 
from  ESM  tasking. 

e.  Air  Defense  System. — As  in  any  other  airborne  station,  the  elec- 
tronic warfare  aircraft  is  vulnerable  to  hostile  air  defense  systems  and 
care  should  be  taken  in  planning  the  route  to  take  advantage  of  its  standoff 
capability  and  avoid  known  or  suspect  air  defense  systems. 

f.  Line-of-Siqht. — Although  in  most  cases  the  electronic  warfare 
aircraft  can  intercept  emissions  at  a  range  greater  than  the  emitter's  _ 
detection  capability,  it  still  must  be  at  sufficient  altitude  to  maintain 
line-of-sight  to  the  emitter. 

4505.   TASKS  ASSIGNED 

Some  of  the  tasks  assigned  to  VMAQ-2  and  its  detachments  consist  of 
the  following: 

a.  Conduct  airborne  tactical  electronic  reconnaissance  operations. 

b.  Conduct  airborne  ESM  and  airborne  ECM  operations. 

c.  Process  tape  recordings  and  provide  reports  of  intelligence 
obtained  from  tasks  listed  in  subparagraphs  4505a  and  4505b. 

d.  Process  and  provide  up-to-date  electronic  order  of  battle 
information  from  recorded  tapes  and  external  sources. 

e.  Conduct  ECM  operations  for  ECCM  training  of  FMF  units. 

f.  Maintain  the  capability  of  operating  from  aircraft  carriers, 
advanced  bases,  and  expeditionary  airfields  within  the  capability  of  as- 
signed aircraft. 

g.  Maintain  the  capability  to  operate  during  hours  of  darkness 
and  under  instrument  flight  conditions. 

h.   Maintain  the  capability  of  deployment  or  extended  operations 
employing  aerial  refueling. 

i.   Be  prepared  to  deploy  detachments  aboard  carriers  to  advanced 
bases  and  expeditionary  airfields. 
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j .   Process  and  provide  electronic  intelligence  reports  as  directed 
in  accordance  with  assigned  tasking. 

k.   Provide  liaison  personnel  to  wing  and  landing  force  staff 
officers  to  assist  in  VMAQ  employment  planning. 

1.   Perfoinn  organizational  level  maintenance  on  assigned  aircraft. 
4506.   ASSETS  AVAILABLE 

The  VMAQ-2  squadron  contains  all  the  Marine  Corps  airborne  elec- 
tronic warfare  assets.    It  currently  contains  the  EA-6A  aircraft  and  is  in 
the  process  of  transitioning  to  the  newer  EA-6B  aircraft.   The  current 
ground  processing  capability  consists  of  the  AN/TSQ-90  vans,  but  these  are 
due  to  be  updated  to  the  tactical  electronic  reconnaissance  processing  and 
evaluation  system  (TERPES) . 

a.   EA-6A. — The  EA-6A  is  a  two-place  jet  electronic  warfare  aircraft 
with  limited  attack  capabilities.   Long  mission  radius  or  loiter  time,  high 
payload,  and  side-by-side  cockpit  arrangement  designed  for  maximum  effici- 
ency, visibility,  and  comfort,  coupled  with  seven-station  capacity  for  ECM 
and  ESM  pods,  fuel  tanks,  and/or  weapons  provide  exceptional  mission  capa- 
bility.  Its  maximum  speed  is  about  550  knots  and  a  minimum  speed  of  about 
210  knots  is  required  to  operate  the  jammers.   The  aircraft  is  normally  con- 
figured with  jamming  pods,  chaff  pods,  and  external  fuel  tanks  in  various 
combinations  depending  on  the  mission. 

(1)  Communications/Navigation . — The  EA-6A  communication  system 
consists  of  a  UHF  (225-400  MHz)  receiver-transmitter  and  an  auxiliary  UHF 
receiver.   Navigation  is  provided  by  the  tactical  air  navigation  system 

(TACAN)  and  by  the  UHF  automatic  direction  finding  equipment  (ADF) .   Addi- 
tionally, the  aircraft  is  equipped  with  search  radar,  doppler  radar,  radar 
altimeter,  and  navigation  computer  systems  to  aid  in  navigation.   Identi- 
fication information  and  control  is  provided  by  the  identification  friend 
or  foe/selective  identification  feature  (IFF/SIF)  system  and  secure  voice 
is  provided  by  the  KY-28  system. 

(2)  Weapons  System. — The  electronic  warfare  weapons  systems  con- 
sist of  the  ALQ-86  countermeasurers  receiver,  ALH-6  recorder,  ALQ-7  6  ECM 
pod,  and  ALE-32/41  chaff  pods.   The  receiver  is  the  heart  of  the  system  and 
it  operates  in  a  semiautomatic  mode  to  provide  the  ECMO  the  capability  to 
detect,  analyze,  identify,  and  obtain  any  directional  bearing  of  emitters 
within  its  frequency  reception  capability.   The  recorder  system  provides 
both  analog  and  digital  tapes  of  the  analyzed  signals  for  postmission 
analysis.   The  ECM  pods  contain  four  transmitters  each  and  provide  barrage 
or  spot  noise  jamming  to  counter  enemy  systems.   The  chaff  pods  provide 

the  capability  of  dispensing  a  large  volume  of  chaff  to  form  a  corridor 
or  cover  an  area. 

b.   EA-6B. — The  EA-6B  is  a  four-place  electronic  warfare  jet  air- 
craft capable  of  being  employed  in  either  an  ECM  or  an  ESM  capacity.   Its 
maximum  speed  is  about  550  knots;  its  minimiim  speed  for  full  jamming  capa- 
bility is  220  knots;  its  cruise  speed  is  normally  300-400  knots.   Its  loiter 
time  depends  on  its  external  store  configuration,  altitude,  and  airspeed. 
External  stores  are  limited  to  fuel  tanks  or  tactical  jamming  pods  (TJP's); 
any  combination  of  these  may  be  carried  up  to  a  total  of  five.   Nominal 
range  is  about  1,853  kilometers  (1,000  miles).   The  EA-6B  is  currently  m 
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three  versions:   standard,  expanded  capability  (EXCAP) ,  and  improved  capa- 
bility (ICAP) .   The  Marine  Corps  will  have  only  the  ICAP  version.   All 
versions  employ  the  ALQ-99  tactical  jamming  system  (TJS)  as  their  primary 
weapon  system. 

(1)  Navigation  and  Communications. — The  ICAP  version  of  the 
EA-6B  has  one  HF  radio  (20.5-30.0  MHz),  two  UHF  radios  (225-400  MHz),  and 
one  VHF  radio  (118-135  MHz) .   Secure  voice  communications  equipment  (KY-28) 
is  available.   All  versions  have  navigation  radar,  doppler  navigation  radar, 
TACAN,  IFF/SIF  transponder,  radar  altimeter,  and  a  UHF  ADF  receiver.   All 
versions  also  use  a  part  of  the  AVA-6  computer  for  navigation  purposes.   The 
computer  is  capable  of  providing  direct  latitude/longitude  readout  of  posi- 
tion, true  airspeed,  ground  speed,  drift  angle,  wind  direction  and  velocity, 
and  the  range,  bearing,  and  time  to  selected  geographic  positions. 

(2)  ALQ-99  Tactical  Jamming  System  (TJS) . — The  TJS  is  operated 
by  by  the  electronic  warfare  officer,  while  the  third  electronic  warfare 
officer  operates  the  ALQ-92  communication  jammer,  the  aircraft's  radar, 
and  navigation  equipment.   The  TJS  consists  of  the  onboard  system  (OBS)  and 
the  external  pod  mounted  tactical  jamming  pods.   The  OBS  is  used  to  detect, 
identify,  and  display  parameters  to  the  operator.   These  parameters  are  also 
used  by  the  computer  to  tune  the  jammer  pods  and  select  the  appropriate  mod- 
ulation. 

(3)  Digital  Recorder. — The  EA-6B  also  has  a  digital  recording 
system  that  can  record  approximately  3  hours  of  navigation  and  electronic 
warfare  activity  data.   The  resulting  magnetic  tape  can  be  processed  by  the 
TERPE  after  recovery.   There  is  no  provision  for  changing  or  processing  the 
tape  while  airborne,  but  a  data  link  system  is  being  investigated  and  may 
be  available  in  the  future. 

c.   TSQ-90/TERPE. — The  AN/TSQ-9  0  is  a  ground  data  readout  system 
designed  to  process  both  analog  and  digital  tapes  containing  electronic 
reconnaissance  mission  data.   The  TSQ-90  has  been  operationally  employed 
in  support  of  the  EA-6A  since  1967.   The  existing  TSQ-90,  with  additional 
hardware  and  new  software,  was  considered  adequate  to  fulfill  TERPE  re- 
quirements. 

(1)  Role  of  TERPE  Segment. — The  TERPE  segment  will  provide  a 
rapid  processing  capability  to  the  VMAQ-2  squadron  and  its  detachments. 
The  processed  intelligence  will  be  fed  to  the  wing  intelligence  analysis 
center  (lAC) .   The  TERPE  segment  has  a  "stand  alone"  capability  from  the 
lAC,  but  is  required  by  the  EA-6  to  complete  the  electronic  reconnaissance 
mission. 

(2)  Functional  Tasks. — The  TERPE  segment  will  perform  the 
following  functional  tasks: 

(a)  Rapidly  translate  machine  readable  data,  both  digital 
and  analog,  from  the  airborne  collector,  into  man-readable  reports. 

(b)  Correct  erroneous  navigation  data  or  other  false  air- 
craft system  data. 

(c)  Identify  electronic  emitters  by  using  various  elec- 
tronic parameters . 
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(d)  Locate  emitters  by  coordinates  with  the  particular 
circular  error  probable  (CEP)  for  each  site. 

(e)  Correlate  new  information  with  existing  data. 

(f)  Publish  mission  results  as  TERPES  outputs  by  means 
of  paper  and  magnetic  tapes,  punch  cards,  teletype,  or  secure  voice. 

(g)  Maintain  the  capability  to  accept  data  from  both 
semiautomatic  and  automatic  airborne  collection  systems. 

4507.  TACTICAL  EMPLOYMENT  CONSIDERATIONS 

a.  As  in  any  air  support  mission,  there  are  many  considerations  in- 
volved when  planning  tactical  employment  of  electronic  warfare  aircraft. 
All  of  the  previously  mentioned  capabilities  and  limitations  must  of  course 
be  considered.   There  are  also  some  additional  considerations,  especially 
for  the  MAGTF. 

b.  Since  there  is  only  one  VMAQ  squadron,  most  operations  will  be 
supported  by  a  detachment  of  four  aircraft.   This  poses  a  considerable  prob- 
lem when  planning  reconnaissance  and  electronic  warfare  missions  for  around- 
the-clock  operations.   Care  should  be  taken  not  to  overcommit  the  electronic 
warfare  resources,  since  aircraft  availability  may  necessitate  cancelling 
missions, 

c.  The  limited  resources  can  normally  be  best  used  by  assigning 
electronic  reconnaissance  missions  prior  to  D-day  to  update  local  EOB's. 
After  D-day,  the  reconnaissance  can  normally  be  done  in  conjunction  with  an 
electronic  warfare  mission,  and  the  ECM  support  should  have  priority  with 
electronic  reconnaissance  missions  flown  when  possible  to  supplement  infor- 
mation collected  on  other  flights. 

d.  The  EA-6  is  capable  of  operating  off  aircraft  carriers  and  should 
be  employed  in  this  role  in  support  of  amphibious  operations,  since  it  can 
provide  continous  support  through  the  landing  phase. 

4508.  AIR  SUPPORT  REQUIREMENTS 

a.  In  addition  to  the  normal  logistic  requirements  common  to  all 
squadrons,  there  are  several  additional  requirements  for  the  electronic 
warfare  aircraft.   Due  to  the  limited  assets  available,  it  will  frequently 
be  required  to  aerial  refuel  the  electronic  warfare  aircraft  to  increase 
its  mission  time.   This  should  be  considered  in  planning,  and  refueling  on 
or  near  station  should  be  done  if  possible  to  reduce  lost  mission  time. 

b.  Since  the  EA-6  is  unarmed  and  not  yet  configured  with  a  defensive 
electronic  countermeasures  system  to  combat  air  intercept  threat  radars, 
some  ECM  and  ESM  missions  will  require  fighter  escort.   This  will  depend  on 
the  track  being  flown  and  the  current  and  projected  enemy  situation  when 
assigning  missions. 

c.  The  TSQ-90/TERPES  is  required  to  support  the  EA-6  mission  and 
should  be  deployed  along  with  the  aircraft  in  order  to  reduce  processing 
time  for  mission  tapes. 
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4509.   REQUEST  PROCEDURES 


Requests  for  electronic  warfare  missions  should  be  made  utilizing 
the  Joint  Tactical  Electronic  Warfare  Request  Form  found  in  appendix  H. 
This  request  will  be  forwarded  to  the  tactical  air  command  center  which 
will,  in  turn,  coordinate  with  other  units  and  issue  the  frag  order  to 
the  electronic  warfare  squadron  or  detachment. 


4510.   DISSEMINATION 


The  information  obtained  from  the  electronic  warfare  missions  would 
be  processed  in  the  TERPES  and  the  appropriate  reports  generated.   These 
would  be  passed  to  the  wing  or  MAF  intelligence  center  under  the  Marine 
air-ground  intelligence  system  concept  and  be  disseminated  to  the  various 
agencies.   One  report  utilized  is  the  Joint  ESM/ECM  Report  in  appendix  I. 


4511.   REPORTS 


In  addition  to  the  above  report,  additional  reports  are  the  In-Flight 
Report  (see  app.  E)  and  the  Mission  Report  (see  app.  F) .   These  reports  are 
explained  in  the  appendixes  and  are  used  when  required. 


94 


FMFM  5-6 


Par.  5102 


CHAPTER  5 


COMMAND,  COORDINATION,  AND  COMMUNICATIONS 


Section  I 


INTRODUCTION 


5101.  GENERAL 

The  coordination  of  Marine  aviation  air  reconnaissance  forces  is  of 
considerable  scope  and  at  times  complex.   Participation  in  joint  operations, 
the  range  capabilities  of  fixed-wing  aircraft  and  helicopters,  the  communi- 
cations needed  to  control  widely  dispersed  aircraft,  and  the  integration 
with  artillery  and  naval  gunfire  units  all  require  extensive  planning  and 
precise  execution  for  effective  command  and  control. 

5102.  COMMAND  AND  STAFF  RELATIONSHIPS 

Command  and  staff  relationships  are  discussed  in  detail  in  FMFM  3-1, 
Command  and  Staff  Action.   The  areas  unique  to  aviation  commands  are  further 
discussed  in  FMFM  5-1,  Marine  Aviation.   Amplification  here  is  directed  to- 
ward air  reconnaissance  and  air-ground  commander  relationships. 

a.  Command . — It  is  essential  that  all  subordinate  commanders  have 
access  to  the  landing  force  aviation  commander.   Units  either  land-based  or 
embarked  upon  amphibious  shipping  must  rely  on  either  radio  communications 
or  messenger  service  to  provide  this  access  when  the  landing  force  aviation 
commander  is  afloat.   Ashore,  the  units  may  augment  the  above  methods  with 
landlines. 

b.  Staff. — The  organization  of  the  squadron  and  group  staff  is  ex- 
plained in  FMFM  5-1.   Although  aviation  command  staff  members  are  not  inte- 
gral elements  in  the  chain  of  command,  they  will  often  play  a  more  active 
role  in  the  decision  making  processes  than  their  counterparts  at  the  bat- 
talion/regimental levels.   This  is  because  the  aviation  commander  is 


95 


Par.  5103  F^F^  5-6 

sometimes  absent,  often  2  to  3  hours  or  longer,  as  he  assumes  his  leadership 
role  in  fliqht  operations;  therefore,  the  commander  must  rely  heavily  on  the 
advice  of  his  staff  and,  in  fact,  on  its  capacity  to  make  responsible  de- 
cisions in  his  absence. 

5103.  SPECIAL  STAFF 

Special  staff  officers  are  found  at  the  wing,  group,  and  squadron 
levels   At  the  squadron  level,  these  are  the  safety  and  NATOPS  officers 
and,  when  independently  deployed,  the  flight  surgeon.   Air  observers  assigned 
to  a  squadron  are  an  integral  part  of  the  command.   At  the  wing  and  group 
levels,  they  are  the  aviation  maintenance  officer,  aviation  ordnance  of- 
ficer, avionics  officer,  and  flight  surgeon.   The  duties  of  these  officers 
are  discussed  in  FMFM  5-1,  Marine  Aviation.   Additional  special  staff  of- 
ficers, common  to  both  aviation  and  ground  organizations,  are  discussed  m 
FMFM  3-1,  Command  and  Staff  Action. 

5104.  AFFILIATION  WITH  THE  NAVY 

The  mission  of  Marine  aviation  is  primarily  to  participate  in  the 
seizure  and  defense  of  advanced  naval  bases.   As  a  collateral  mission, 
it  participates  as  an  integral  component  of  naval  aviation.   As  this  com- 
ponent of  the  mission  assigned  indicates,  there  is  a  close  relationship 
S??h  the  Navy,  both  operationally  and  logistically .   Although  the  Marine 
Corps  has  the  unique  ability  to  provide  its  own  aviation  element  of  the 
a?r?ground  team,  it  is  still  dependent  upon  the  Navy,  not  only  to  provide 
Marine  aircraft,  but  to  equip  and  supply  spare  parts  for  them  as  well. 

a.   nnerational  Chain  of  Command.— A  landing  force  is  under  the  oper- 
ational control  of  the  Navy,  but  administratively  under  the  control  of  the 
appropriate  Fleet  Marine  Force  commander.   Landing  force  aviation,  as  an 
element  of  the  landing  force,  is  under  the  operational  control  of  the  Navy, 
occasionally.  Marine  aviation  supplements  the  naval  ^^^/^J^f  .f "^  "J^^^^^^ 
those  instances,  be  under  the  direct  operational  control  of  a  fleet  or  task 
force  commander. 

b   Aviation  Procurement  and  Logistic  Chain.— As  already  mentioned, 
the  Navy  provides  the  aircraft  for  the  Marine  Corps.   The  ^^ommandant  of  the 
Marine  Corps  determines  Marine  Corps  requirements  and  provides  that  informa 
tioi  to  the  Chief  of  Naval  Operations  (CNO) .   The  CNO  then  supplies  the  air- 
cra?t  and  support  required  through  a  series  of  naval  commands  shown  in  FMFM 
5-1,  Marine  Aviation. 

c.   Technical  and  Administrative  Control . —Technical  and  administra- 
tive control  of  Marine  aircraft  is  exercised  by  a  "Navy  type'  command.   A 
tjpe  co^and  is  an  administrative  subdivision  of  a  fleet  or  ^^^  -^^^^S;^^^ 

-4-^  ^4=   ^-^,^  camo  "+■^7nP  "  as  differentiated  from  a  tactical  subdivision. 
?ommaidL°Naval  fi^ ForSI !  Atlantifand  -cific  (COMNA^^IRLANT  and  COMNAV- 
AIRPAC)  are  type  commanders  responsible  to  the  fleet  commander  for  the  train 
ina  and  readiness  of  aviation  units  of  the  fleet,  including  aircraft  car- 
eers   T^ey  S?e  the  controlling  custodians  of  all  Navy  and  Marine  aircraft. 
Fleet'Marine  Force,  Atlantic  (FMFLANT)  and  Fleet  ^— 5/°^^^//!^^^^^, 

the  common  superiors.  Commander  in  Chief,  Atlantic  Fleet  (CINCLANTFLT)  or 
Commander  in  Chief,  Pacific  Fleet  (CINCPACFLT) . 
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Section  II.   COMMAND  RELATIONSHIPS 

52  01.   GENERAL 

Because  amphibious  warfare  integrates  virtually  all  types  of  ships, 
aircraft,  weapons,  and  landing  forces  in  a  concerted  military  effort  against 
a  hostile  shore,  the  Marine  Corps  is  frequently  engaged  in  joint  operations 
and,  normally,  as  an  element  of  a  joint  task  force.   A  joint  task  force,  as 
defined  by  JCS  Pub  2,  Unified  Action  Armed  Forces  (UNAAF) ,  is  "a  force  com- 
posed of  assigned  or  attached  elements  of  the  Army,  the  Navy  or  the  Marine 
Corps,  and  the  Air  Force,  or  two  or  more  of  these  Services,  which  is  con- 
stituted and  so  designated  by  the  Secretary  of  Defense  or  by  the  commander 
of  a  unified  command,  a  specified  command  or  an  existing  joint  task  force." 
Either  the  Navy,  Marine  Corps,  or  both  may  provide  elements  to  a  joint  op- 
eration.  If  both  are  employed,  the  senior  element  will  be  considered  the 
Service  component.   For  instance,  if  the  Navy  is  the  Service  component,  the 
Marine  Corps  will  be  an  element  of  the  Naval  component. 

5202.   JOINT  COMMAND 

In  view  of  the  organization  of  the  United  States  Armed  Forces  through- 
out the  world  today,  the  MAGTF  will  frequently  be  required  to  participate 
in  combat  action  as  a  component  of  a  joint  force.   Therefore,  it  is  neces- 
sary to  examine  and  standardize  certain  general  applications  of  the  Marine 
aviation  effort  in  joint  operations.   See  JCS  Pub  2;  JCS  Pub  8,  Doctrine 
for  Air  Defense  From  Overseas  Land  Areas;  and  JCS  Pub  10,  Tactical  Command 
and  Control  and  Communications  Systems  Standards  (U) ,  for  a  more  detailed 
discussion  of  MAGTF  participation  in  joint  operations. 

a.   Marine  Air-Ground  Task  Forces. — The  close  integration  of  air  and 
ground  operations  is  a  basic  tenet  of  Marine  Corps  policy.   Whenever  Marine 
forces  are  committed  to  joint  operations,  they  will  be  task  organized  into 
the  MAGTF  which  will  include  all  elements  necessary  to  operate  as  an  inte- 
grated air-ground  team. 

(1)  Operational  Control  of  the  MAGTF  Within  a  Joint  Force. — The 
ideal  situation,  where  the  MAF  is  a  part  of  a  larger  joint  force,  is  to  give 
the  MAF  a  separate  operational  area  and  have  the  commanding  general,  MAF 
report  directly  to  the  joint  force  commander.   Where  the  MAF  is  part  of  an 
amphibious  task  force,  the  relationship  is  clear,  the  commanding  general, 
MAF  reports  to  the  CATF  during  the  assault  phase.   It  is  upon  passing  con- 
trol ashore  and  disestablishment  of  the  AOA  and  the  ATF  that  problems  arise. 
The  preferred  arrangement  would  be  for  the  commanding  general,  MAF  to  report 
directly  to  the  joint  force  commander,  but  this  is  not  always  possible  or 
convenient.   The  MAF  operational  area  might  be  contiguous  to  the  operational 
areas  of  other  forces  (Army),  and  therefore,  the  MAF  would  probably  be  at- 
tached to  or  come  under  the  operational  control  of  a  larger  ground  force, 
such  as  an  army  corps  or  field  army.   In  any  event,  the  MAF  should  remain 

in  contact  with  its  naval  support. 

(2)  MAGTF  Integrity  Within  a  Joint  Force. — The  MAF,  MAB,  and  MAU 
are  tactical  entities.   Particularly  m  the  case  of  the  MAF,  the  commander 
must  retain  complete  operational  control  over  all  of  its  elements.   This  is 
mandatory  to  retain  the  unique  capabilities  of  the  Marine  air-ground  team. 
Operational  control  of  the  MAW  passed  to  the  Air  Force  component  commander 
is  not  desirable  and  should  be  avoided  if  at  all  possible. 
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b.   Command  Relationships 

(1)  Two  basic  principles  governing  command  relationships  are  set 
forth  in  JCS  Pub  2,  Unified  Action  Armed  Forces  (UNAAF) . 

(a)  The  joint  force  commander  exercises  operational  command 
of  assigned  forces  through  his  Service  component  commanders  or  uni-Service 
force  commanders. 

(b)  The  joint  force  commander  maintains  organizational 
intregrity  of  his  Service  components  insofar  as  practicable  in  order  to 
exploit  fully  the  inherent  overall  combat  effectiveness  of  the  component. 

(2)  The  Marine  air-ground  task  forces  assigned  to  a  joint  force 
will  operate  under  a  naval  component  commander  or  as  a  uni-Service  force. 
If  the  naval  component  consists  predominantly  of  Marine  Corps  forces,  the 
commander  of  the  MAGTF  will  be  designated  naval  component  commander. 

(3)  Operational  command  of  an  MAGTF  assigned  to  a  joint  force 
will  be  exercised  by  the  joint  force  commander  through  the  naval  component 
commander . 

(4)  The  relationship  that  exists  between  an  MAGTF  and  other 
Service  components  of  a  joint  force  is  one  of  coordination  and  mutual  sup- 
port. 

5203.  NAVAL  COMMAND 

As  discussed  in  paragraph  5104,  the  mission  of  the  Marine  Corps 
places  the  landing  force  within  the  naval  operational  chain  of  command. 
Operational  control  of  landing  force  aviation  is  exercised  through  the  com- 
mander of  the  landing  force.   Aviation  supply  support  will  be  provided  by 
the  amphibious  task  force  during  the  period  that  the  helicopter  units  are 
embarked. 

5204.  LANDING  FORCE 

Where  preponderance  of  tactical  aviation  comes  from  the  Navy  or 
Marine  Corps,  the  overall  air  effort  in  the  objective  area  will  be  directed 
by  a  naval  aviator  under  the  CATF  until  control  is  passed  ashore.   The  of- 
ficer so  designated  will  be  responsible  for  the  preparation  of  the  amphibious 
task  force  air  plan.   In  execution  of  the  plan,  he  will  use  the  control  agen- 
cy designated  by  the  joint  amphibious  task  force  commander.   Landing  force 
aviation  will  be  organized  as  a  subordinate  task  organization  of  the  land- 
ing force.   (See  fig.  20.) 

a.   Landing  force  aviation  is  represented  by  the  commander  landing 
force  during  all  phases  of  the  operation,  even  when  the  control  of  all  air 
is  vested  in  the  CATF.   Since  immediate  responsibility  for  the  conduct  of 
landing  force  operations  ashore  is  vested  in  the  commander  landing  force, 
the  planning  and  execution  of  the  landing  and  assault  are  primarily  his 
concern.   The  speed  and  mobility  of  aircraft  and  the  requirement  to  be  re- 
sponsive to  the  cognizant  commander  make  it  essential  that  control  of  air 
be  exercised  by  that  commander. 

b   As  early  as  possible,  the  commander  landing  force  establishes 
air  control  facilities  ashore  that  parallel  those  of  the  CATF.   Upon  the 
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Figure  20. — Command  Relationships  Within  an  MAGTF 
(Operational  Phase) . 


recommendation  of  the  commander  landing  force,  the  CATF  may  pass  responsi- 
bility for  control  of  air  operations  to  the  commander  landing  force.   The 
passage  of  control  may  be  in  stages;  i.e.,  control  of  close  air  support 
may  be  passed  ashore  prior  to  control  of  other  air  operations.   After  pas- 
sage of  any  or  all  control  functions  ashore,  the  Navy  control  centers  afloat 
continue  to  monitor  appropriate  circuits,  ready  to  assume  active  control  in 
the  event  that  it  becomes  necessary. 
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Section  III.   FUNCTIONAL  COORDINATION 

53  01.   GENERAL 

Functional  coordination  is  a  major  requirement  of  Marine  reconnais- 
sance.  In  this  sense,  it  refers  to  the  simultaneous  coordination  with  all 
Marine  aviation  functions.   It  is  apparent  that  aviation  activities  can  con- 
flict with  each  other  in  the  same  or  adjacent  airspace.   Airspace  control  is 
designed  to  minimize  this  potential  conflict  and  to  regulate  activity  when  a 
conflict  arises.   Control  is  obtained  according  to  a  set  of  preestablished 
priorities  established  by  the  MAGTF  commander  through  his  TAC.   Functional 
coordination  has  four  aspects  in  its  application,  all  of  which  interact: 

a.  Intratheater  Coordination. — This  is  the  coordination  required  to 
govern  the  use  of  airspace  on  a  scale  much  larger  than  that  which  affects  a 
sector.  Aircraft  will  routinely  transit  a  sector  or  enter  from  an  adjacent 
sector.   This  interaction  requires  a  centralized  authority  for  coordination. 

b.  Intrasector  Coordination. — An  additional  need  exists  to  coordinate 
multiple  aircraft  activity  within  a  sector.   This  requirement  generates  the 
unique  characteristics  of  the  particular  air  command  and  control  system.   The 
approach  followed  by  the  MACCS  for  assault  support  operations  will  be  dis- 
cussed in  subsequent  paragraphs . 

c.  Coordination  of  Air  Operations  With  Ground  Operations. — To  regu- 
late air  activity  within  one  sector  is  not  sufficient.   Aircraft  operate  in 
a  sector  to  support  a  ground  commander;  therefore,  a  requirement  exists  to 
coordinate  air  activities  with  those  ground  activities  which  are  dependent 
upon  use  of  airspace;  artillery  as  an  example.   In  this  instance,  there  is 
a  requirement  which  generates  unique  characteristics  of  the  particular  air 
command  system:   how  it  integrates  with  other  supporting  arms  and  the 
ground  commanders'  activities. 

d.  Technical  Coordination. — Technology  has  advanced  in  some  areas  of 
air  activity  faster  than  in  others.   Needs  have  become  more  demanding,  creat- 
ing a  situation  wherein  control  of  some  aviation  functions  is  heavily  depend- 
ent upon  technology.   This  dependence  establishes  a  requirement  for  both 
manual  and  semiautomatic  systems  coordination  which  is  in  a  continuous  pro- 
cess of  development  within  the  Marine  Corps  as  new  items  of  equipment  are 
introduced . 

5302.   INTRATHEATER  COORDINATION 

In  view  of  the  organization  of  the  United  States  Armed  Forces  through- 
out the  world  today,  the  MAGTF  will  frequently  be  required  to  participate  in 
combat  action  as  a  component  of  a  joint  force.   It  is,  therefore,  necessary 
to  examine  and  standardize  some  applications  of  the  Marine  aviation  for  its 
role  in  such  operations.   See  JCS  Pub  2,  Unified  Action  Armed  Forces  (UNAAF) ; 
JCS  Pub  8,  Doctrine  for  Air  Defense  From  Overseas  Land  Areas;  JCS  Pub  10, 
Tactical  Command  and  Control  and  Communications  Systems  Standards  (U) ;  and 
LFM  04/NWP  17,  Doctrine  and  Procedures  for  Airspace  Control  in  the  Combat 
Zone  (U) ,  for  a  more  detailed  discussion  of  MAGTF  participation  in  joint 
operations . 

a.   Sector  Assignment . — Plans  for  joint  operations  involving  the 
MAGTF  should  provide,  as  is  pointed  out  in  JCS  Pub  8,  that  a  specific 
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sector  or  area  of  responsibility  be  given  to  the  MAGTF.  The  boundaries  of 
this  sector  should  be  predicated  upon  the  air  defense  and  airspace  control 
capability  of  the  MAGTF,  and  will  normally  include  the  zone  of  action  and 


capability 
objectives  assigned. 

b.   Control  and  Coordination 

(1)  The  joint  force  commander  is  responsible  for  providing  over- 
all guidance  for  the  effective  use  of  tactical  air  resources,  including  the 
aeneral  priorities  and  restraints  to  be  applied,  with  due  regard  for  the 
needs  of  subordinate  commands  and  the  maintenance  of  organizational  integrity. 
He  also  establishes  procedures  to  coordinate  the  employment  of  air  resources 
with  those  agencies  which  require  its  support,  and  the  control  of  airspace, 

as  well  as  the  reallocation  of  tactical  air  resources  when  it  becomes  neces- 
sary to  meet  emergencies. 

(2)  The  joint  force  commander  should  coordinate  air  operations 
and  airspace  control  through  a  coordinating  authority  for  air  (CAA) ,  desig- 
nated by  the  joint  force  commander. 

(a)  The  CAA  should  normally  be  a  member  of  the  joint  staff, 
operating  from  the  joint  combat  operations  center  (joint  COC) .   The  coordina- 
tion of  tactical  air  operations  and  control  of  airspace  are  functions  so 
vital  to  the  overall  success  of  the  mission  that  they  must  be  exercised  by 
the  joint  force  commander  through  a  joint  agency.   In  exceptional  situations, 
it  may  become  expedient  for  a  component  or  supporting  commander  to  be  desig- 
nated as  the  CAA.   Such  might  be  the  case  when  that  commander  is  providing 
the  preponderance  of  tactical  air  assets  and  possesses  the  requisite  capa- 
bilities to  exercise  the  authority. 

(b)  The  joint  CAA,  under  the  direction  of  the  joint  force 
commander,  shall  establish  guidelines  and  procedures  and  supervise  the  coor- 
dination of  tactical  air  operations  through  the  compatible  and  mutually 
supporting  tactical  air  control  systems  of  the  components. 

(c)  Centralized  direction  by  the  CAA  does  not  imply  assump- 
tion by  the  CAA  of  operational  control  over  any  air  assets.   The  CAA  has  the 
authority  to  require  consultation  between  the  agencies  involved,  but  does 
not  have  the  authority  to  compel  agreement.   Matters  on  which  the  CAA  is 
unable  to  obtain  essential  agreement  shall  be  referred  to  the  ^omt  force 
commander  for  resolution. 

(3)   The  MAGTF  commander,  through  his  tactical  air  commander  and 
the  agencies  of  the  Marine  air  command  and  control  system,  commands,  controls, 
and  coordinates  Marine  tactical  air  operations.   The  MACCS ,  while  P^^^^^^^^lV 
responsive  to  the  MAGTF  commander,  must  also  be  compatible  with  and  support- 
ive of  other  like  systems  within  the  joint  force.   The  TACC/TADC  is  the  pri- 
mary point  of  contact  for  operational  aviation  coordination  with  the  CAA  and 
forces  external  to  the  MAGTF,  although  subordinate  agencies  may _ interface 
directly  to  exchange  information.   When  engaged  in  joint  operations,  air- 
craft of  more  than  one  Service  may  be  required  to  traverse  and/or  conduct 
operations  in  portions  of  the  same  airspace,  thereby  necessitating  proced- 
ures to  minimize  mutual  interference  and  to  maximize  operational  effective- 
ness and  safety.   Under  such  conditions,  it  is  essential  that  all  aircratt 
operate  under  an  integrated  airspace  control  system.   Any  airspace  control 
system  must,  however,  be  responsive  to  the  ground  commander  s  need _ for 
artillery  and/or  naval  gunfire  support,  as  well  as  providing  for  air  defense 
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and  ensuring  flight  safety.   The  joint  force  coitunander  establishes  general 
airspace  control  procedures  and  responsibilities  to  achieve  the  maximum 
safety  and  operational  effectiveness.   The  joint  coordinating  authority 
for  air  is  additionally  responsible  for  the  coordination  of  airspace  con- 
trol.  The  purpose  of  any  coordination  must  be  to  maximize  effectiveness 
and  efficiency.   In  this  case,  however,  the  effectiveness  of  the  coordi- 
nated ground,  surface,  and  air  effort  is  the  prime  consideration,  not 
merely  to  increase  efficiency.   Within  the  MAGTF  sector  of  responsibility, 
the  TAOC  is  the  major  en  route  air  traffic  control  facility,  and  the  de- 
tachment. Marine  air  traffic  control  squadron  (MATCS)  provides  terminal 
air  traffic  control. 

c.   United  States  Air  Force  Tactical  Air  Control  System  (TAGS) . — The 
necessity  to  operate  aircraft  of  more  than  one  Service  within  the  same  air- 
space and  coordinate  supporting  ground  fires  requires  familiarity  with  the 
functions  of  appropriate  air  control  agencies  of  the  other  Services.   During 
land  combat  operations,  the  Marine  Corps  air  control  effort  will  interface 
with  the  Air  Force  tactical  air  control  system.   The  Air  Force  component  com- 
mander uses  the  TACS  to  exercise  centralized  control  over  his  forces,  to 
monitor  the  air-ground  situation,  and  when  designated  as  the  airspace  con- 
trol authority,  to  coordinate,  integrate,  and  administer  the  airspace  over 
the  combat  zone.   TACS  provides  the  organization  and  equipment  necessary  to 
plan,  direct,  and  control  Air  Force  tactical  air  operations  and  coordinate 
joint  air  operations  with  components  of  the  other  services.   Within  the 
TACS  are  found  the  appropriate  agencies  required  for  general  direction, 
procedural  guidance,  and  coordination  of  friendly  air  activity.   For  a 
description  of  the  Air  Force  tactical  air  control  system,  see  FMFM  5-1, 
Marine  Aviation. 

5303.   INTRASECTOR  COORDINATION 

Intrasector  coordination  involves  direct  air  support  (DAS)  operations 
(which  includes  air  reconnaissance) ,  assault  support,  and  antiair  warfare. 
This  publication  will  discuss  direct  air  support,  since  antiair  warfare  is 
covered  in  FMFM  5-5,  Antiair  Warfare,  and  assault  support  is  covered  in 
FMFM  5-3,  Assault  Support. 

a.   Direct  Air  Support. — The  following  is  a  summary  of  participation 
from  a  coordinating  agency  point  of  view: 

(1)  TACC/TADC . — As  the  supervisory  authority  for  the  MACCS ,  the 
TACC/TADC  constantly  requires  current  information  concerning  air  operation. 
This  will  be  provided  by  receiving  inputs  from  the  DASC  and  TAOC  regarding 
the  specific  functional  activity  for  which  they  are  responsible.  The   TACC/ 
TADC  consolidates  this  information  and  employs  it  in  making  decisions  of  a 
supervisory  nature.   The  TACC/TADC  normally  controls  air  reconnaissance  air- 
craft and  has  the  authority  to  divert  aircraft  from  preplanned  missions 
should  the  need  arise.   Both  of  these  functions  may  be  delegated  to  the 
DASC  if  the  situation  allows  or  dictates  and  if  priorities  are  clearly  de- 
fined.  The  DASC  and/or  TAOC  receive  the  final  mission  assessment  for  the 
missions  conducted  and  forwards  this  information  to  appropriate  agencies  as 
designated  by  the  tactical  air  commander. 

(2)  TAOC. — The  TAOC  participates  in  the  conduct  of  air  recon- 
naissance primarily  by  providing  aircraft  movement  control.   For  aircraft 
flying  longer  distances  in  the  objective  area,  the  TAOC  provides  flight 
separation  and  airspace  coordination  information  to  ensure  flight  safety. 
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The  TAOC  coordinates  with  the  DASC ' s  on  aircraft  identification  and  radar 
handovers  for  ASRT ' s  that  control  airdrops  and  provide  other  terminal  con- 
trol services.   It  controls  aircraft  initially  entering  the  sector  to  par- 
ticipate in  direct  air  support  missions.   Finally,  the  TAOC  controls  the 
conduct  of  air  refueling  operations  assigned  in  support  of  other  missions. 
Early  warning  and  control  (EW&C)  sites  function  in  a  manner  similar  to  that 
of  the  TAOC,  but  are  more  limited. 

(3)  Marine  Air  Traffic  Control  Squadron  (MATCS) . — The  partici- 
pation of  the  MATCS  in  the  conduct  of  air  reconnaissance  missions  is  three- 
fold.  First,  it  is  concerned  with  the  launch  of  some  air  reconnaissance 
aircraft  from  ground  alert  status  and  provides  for  the  aircraft  safety 
associated  with  a  "hot  pad"  of  any  type.   Second,  MATCS  obtains  fire  sup- 
port coordination  information  from  the  DASC  to  pass  to  aircraft  under  its 
control,  either  departing  and  returning  aircraft,  or  aircraft  for  which  it 
is  providing  flight  following.   Finally,  the  MATCS  provides  flight  follow- 
ing and  positive  radar  control  as  required  for  air  reconnaissance  missions 
operating  within  their  control  area. 

(4)  DASC. — The  DASC  is  the  central  coordination  agency  for  air 
reconnaissance  and  as  such  performs  a  number  of  functions.   The  DASC  re- 
ceives immediate  requests  from  ground  units  directly  and,  if  necessary, 
through  the  FSCC;  it  receives  aircraft  by  category  from  the  TACC/TADC  for 
commitment  to  ground  unit  support;  it  coordinates  with  the  TAOC  for  some 
en  route  aircraft;  aircraft  under  its  control  are  handed  over  to  terminal 
control  agencies  for  actual  mission  execution;  it  integrates  air  reconnais- 
sance activity  with  the  senior  FSCC  and  provides  designated  MAGTF  agencies 
with  information  on  fire  support  coordination  measures,  restrictions,  and 
controls;  it  directs  and  coordinates  the  employment  of  subordinate  ASRT's; 
and  finally,  the  DASC  determines  routes  of  approach  and  retirement  for 
aircraft  under  its  control. 

(5)  TACP. — The  TACP  is  the  agency  representing  ground  elements 
in  the  air  reconnaissance  sequence  of  events.   It  forwards  requests  for  air 
and  controls  aviation  assets  assigned  to  missions.   It  advises  the  ground 
element  on  the  use,  availability,  and  techniques/requirements  to  make  the 
most  economical  use  of  air  reconnaissance  missions.   It  provides  the  avia- 
tion representation  at  various  levels  of  FSCC ' s  for  coordination. 

(6)  TAC(A) . — The  TAC(A)  may  request  and  receive  aircraft  from 
the  DASC  for  control  as  instructed  by  supported  ground  units  or  as  prompted 
by  the  mission  to  which  he  is  assigned.   Further,  the  TAC (A) ,  in  conjunction 
with  the  HC{A),  will  act  as  a  coordinator  when  fixed-wing  and  helicopter 
aircraft  are  operating  in  proximity  and  a  ground  controller  is  not  avail- 
able. 

(7)  HC(A) . — The  HC(A)  assists  the  DASC  or  HDC  in  the  coordina- 
tion and  control  of  helicopters.   An  HC(A)  normally  is  utilized  only  for 
the  initial  assault  and  works  closely  with  the  TAC (A)  to  ensure  coordina- 
tion of  helicopter  movement  with  fixed-wing  aircraft  employment  during 
combined  fixed-wing  and  helicopter  operations. 

(8)  Tactical  Air  Observer  (TAO) . — The  TAO  works  in  conjunction 
with  the  tactical  air  control  and  direction  centers  and  other  subordinate 
control  agencies  for  controlling  the  tactical  air  observers.   The  TAO  re- 
views airborne  spot  reports  relative  to  the  enemy  situation  and  progress 
of  friendly  forces  and  relays  this  information  to  the  respective  tactical 
commander  and  the  tactical  air  control  and  direction  centers. 
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b.   Antiair  Warfare. — This  topic  is  discussed  in  detail  in  FMFM  5-5, 
Antiair  Warfare. 

5304.   AIRSPACE  UTILIZATION 

Airspace  utilization  is  the  degree  of  access  to  a  block  of  airspace 
required  to  support  a  tactical  mission.   It  is  conditioned  by  the  desired 
level  of  aircraft  activity,  the  presence  and  capabilities  of  surface-based 
fire  support  means,  airspace  control  requirements,  and  the  assignment  of 
priorities.   Consequently,  when  airspace  utilization  is  being  planned,  all 
significant  uses  of  airspace  over  the  combat  area  must  be  considered.   For 
the  amphibious  assault  operation,  the  joint  force  commander  who  orders  the 
operation  will  assign,  to  the  CATF,  an  airspace  of  defined  proportions  which 
will  include  the  amphibious  objective  area.   All  operations  in  the  AOA  will 
be  under  the  control  of  the  CATF  until  the  amphibious  operation  is  termi- 
nated.  To  ensure  unity  of  effort  in  overall  air  operations,  the  CATF  will 
coordinate  air  operations  within  the  defined  airspace  as  necessary  with  the 
commander  responsible  for  airspace  control  in  the  surrounding  area. 

a.  utilization  Priorities. — The  speed,  range,  and  maneuverability 
of  aircraft  require  centralization  of  control  throughout  the  AOA.   Yet,  the 
ground  commander's  requirement  for  responsive  fire  support,  specifically 
artillery  and  naval  gunfire,  necessitates  the  use  of  airspace  that  may 
conflict  with  aircraft  operations.   The  CATF,  in  conjunction  with  the  com- 
mander landing  force,  establishes  force  level  priorities  and  general  air- 
space control  procedures.   Subject  to  these  procedures,  MAGTF  ground _ 
commanders  are  responsible  for  assigning  Immediate  airspace  utilization 
priorities  within  their  area  of  responsibility.   Airspace  utilization  re- 
quirements are  coordinated  with  those  of  adjacent  and  high  echelons. 

b.  Reassignment  of  Control.— At  the  termination  of  the  amphibious 
assault  operation,  the  amphibious  task  force  will  be  dissolved,  the  assigned 
airspace  will  be  disestablished,  and  the  airspace  control  will  normally 
revert  to  the  airspace  control  authority  designated  for  that  area. 

53  05.   AIR-GROUND  COORDINATION 

Fire  support  coordination  is  the  planning  and  executing  of  fire  so 
that  targets  are  adequately  covered  by  a  suitable  weapon  or  group  of  weapons. 
Its  objectives  are  to  assure  that  the  most  effective  fire  support  is  provided 
to  all  components  participating  in  an  operation,  that  adequate  provisions  for 
troop  safety  are  made,  that  efforts  are  not  duplicated,  and  that  coordi- 
nation with  adjacent  and  higher  units  prevents  mutual  interference.   Early 
in  the  planning  stages  of  an  operation,  representatives  of  the  various  fire 
support  means  (artillery,  naval  gunfire,  and  air)  begin  examining  known  and 
anticipated  targets.   Their  purpose  is  to  determine  the  most  economical  yet 
efficient  means  to  achieve  the  desired  effect  on  each  target.   They  attempt 
to  distribute  fire  support  to  all  participating  ground  combat  elements 
according  to  predetermined  priorities,  yet  maintain  enough  flexibility  to 
meet  the  demands  of  developments.   Pre-D-day  and  pre-H-hour  naval  bombard- 
ment, airstrikes,  and  beach  strafes  are  planned  to  offset  the  vulnerabili- 
ties of  assault  elements  prior  to  artillery  coming  ashore.   Once  ashore,  as 
the  landing  force  pushes  inland  to  the  limits  of  naval  gunfire  ranges, 
artillery  support  receives  heavier  emphasis.   Another  complex  task  exists 
for  fire  support  coordination  planners  and  that  is  to  ensure  the  delivery 
of  fire  support  without  endangering  friendly  forces.   This  necessitates 
provisions  for  avenues  of  movement  for  the  air  reconnaissance  aircraft 
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1-hrouahout  the  operation.   This  is  a  particularly  difficult  task  when  air- 
cra?t^a?e  widel^Jcattered  in  the  performance  of  logistic  support  tasks. 

a   coordination  of  Air  Reconnaissance  With  Other  Fire  Support  Means. 
-The  ch;racteristics  St  axrcratt,  particularly  their  mobiixty.  require  that 
specific  a??ention  be  given  to  their  integration  with  other  air  support 
SSs   The  activity  o?  these  aircraft  must  be  coordinated  with  other  air 
a?S?lty  S  meet  force  priorities  and  safety  requirements.   The  Problems 
c?eated^by  a??craft  speSd  and  movement  necessitates  control  being  central- 
Sd  at  the  highest  level  of  the  MAGTF.   This  centralization  is  required  to 
ensure  economical  use  of  resources  and  to  provide  flexible  response  for  the 
IntTre   S?  grSund  combat  element.   Centralization  of  control  dictates  a 
??ocess^here?n  air  reconnaissance  is  requested  from  a  central   J-ctional 
^^--^^„i  aaencv    Immediate  and  on-call  requests  to  the  DASC  are  screenea  oy 
?n?irmed?I?e  grounrcommand  echelons  for  approval.   The  significance  of  this 
riauesuig  procedure  is  that  each  intermediate  echelon  must  examine  the 
locafioiLd  status  of  any  artillery  or  -val  gunfire  missions  in  progress 
ind  look  carefully  for  any  other  threat  to  aviation  within  their  area  ot 
responsib?Uty   The  process  of  approval  allows  higher  echelons  the  oppor- 
tunity to  disapprove  Shen  more  pressing  requirements  for  air  reconnaissance 
suSiort  exis?  elsewhere  or  when  higher  priority  fire  missions  would  have  to 
be  StheJcSecked  or  terminated  in  order  to  accomplish  the  requested  air 
mission   Provisions  are  established  within  each  MAGTF  to  ensure  flexibility 
aid  raSld  integration  of  air  with  other  supporting  arms.   In  order  to  accom- 
mSdat^'^this  function,  a  specific  agency  has  ^-^  f^f ^-^J^^^f ^^^iewed 
MAPTF  structure  where  all  supporting  arms  activity  is  centrally  reviewea, 
^proved  coordinated,  and  displayed.   Furthermore,  general  control  measures 
S?e  2ip?;y2d  whiSh  allow  rapid  and  effective  coordination  when  necessary. 

(1)   Fire  Support  Coordination  Center.— The  various  FSCC's  are 
the  commander's  agencies  tasked  to  stay  abreast  of  the  ^^PP°f j^f /^^^^jj;, 
fort  and  to  perform  the  necessary  coordination.   They  are  the  ^J^^  J^J"^^^^ 
which  combine  the  communications  and  personnel  needed  ^o  plan,  receive, 
process,  implement,  and  forward  information  concerning  artillery,  t^f 'V^^ 
naval  ginfi?e  activity.   The  FSCC  is  a  staff  agency  at  J?^J  level  of  infantry 
command  from  the  battalion  through  the  command  element  °f  ^^J^^J^^f  ^^^f^^^^l 
thrLrine  amphibious  force.   Staffed  by  representatives  of  each  of  the  sup 
pitting  a?ms,'^FSCC  personnel  are  closely  attuned  to  the  intentions  of  the 
commander  and  represent  his  interests  in  fire  coordination  matters.   For 
SSoSS  beyond  their  assigned  responsibility,  they  establish  iimnediate 
cSntSc?  with  the  commander.   They  consolidate  the  summary  information  on 
sSppS?ting  arms  activity  and  assign  the  necessary  control  measures  for 
continuous  fire  support. 

(2)   coordination  and  Control . -Coordination  and  control  measures 
set  forth  responsibility,  restrict  and  control  ^ i^^^'  ^^^,^°^PiJ";j;J^^f 
effort  of  higher  and  adjacent  units.   Aircraft  are  subject  to  limitions 
In  the  2xeci?ion  of  their  missions  in  much  the  same  manner  as  ground  units. 
Tn  the  case  of  assault  support  operations,  the  fire  support  coordination 
l?ne  IfsSl?  Snd  suppression  of  enemy  air  defenses  (SEAD)  -quirements  are 
of  the  greatest  concern  and  importance.   These  measures  ensure  that  the 
ground  commander  maintains  airspace  utilization  approval  ^^^^^^^^^^^^^^^^^^d 
immediate  airspace  and  that  safety  requirements  for  both  aircraft  and  grouna 
forces  are  met. 

(a)   Fire  !=;nnnnrt  Coordination  Line.— The  FSCL  is  a  boundary 
short  of  which  aircraft  do  not  attack  ground  taiyeLs,  except  on  the  request 
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and/or  approval  of  the  appropriate  ground  coiranander .   Beyond  the  FSCL,  air- 
craft may  attack  targets  without  specific  clearance  from  ground  commanders. 
The  FSCL  is  ideally  located  at  the  extreme  ranges  of  artillery  and  naval 
gunfire.   Inside  the  FSCL,  coordination  with  other  supporting  arms  is  ob- 
viously necessary,  and  attack  of  targets  must  be  coordinated  with  the  ap- 
propriate ground  commander.   As  a  fire  coordination  control  means,  it  serves 
the  following  two  purposes: 

1  Provides  ground  commanders  with  sufficient  control 
of  aircraft  to  assure^troop  safety,  aircraft  safety,  and  coordination  of 
air strikes  with  ground  maneuver.   It  additionally  precludes  the  unnecessary 
duplication  of  supporting  fires. 

2  Provides  aviation  commander,  air  control  agencies, 
and  pilots  of  aircraft  with  sufficient  information  to  clearly  delineate  the 
degree  of  control  or  coordination  required  for  aircraft  to  attack  ground 
targets  or  conduct  flight  operations  in  the  area. 

(b)   Airspace  Coordination  Area. — The  ACA  is  a  block  of  air- 
space in  the  target  area  in  which  friendly  aircraft  are  reasonably  safe  from 
friendly  surface  fires.   It  may  occasionally  be  a  formal  measure  (a  three- 
dimensional  box  in  the  sky) .   Information  included  in  dissemination,  if  a 
formal  measure,  will  provide  minimum-maximum  altitude,  length  (two  coordi- 
nates) ,  width,  and  effective  date-time  group  (DTG) .   (See  fig.  21.) 
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Figure  21. — View  of  Typical  Airspace  Coordination  Area. 
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(c)   SEAD  Techniques. — SEAD  techniques  are  closely  related 
to  counterbattery  fires  and  are  employed  in  support  of  hostile  antiaircraft 
weapons  that  can  fire  on  air  reconnaissance  aircraft  during  the  execution 
of  their  missions.   SEAD  fires  are  primarily  delivered  by  artillery  units; 
however,  naval  gunfire  and  support  aircraft  may  be  employed  in  this  effort. 
Because  of  the  detailed  and  close  coordination  required,  SEAD  fires  are 
planned,  coordinated,  and  controlled  by  the  appropriate  FSCC.   The  aviation 
representative  in  the  FSCC  plays  a  most  important  part  in  the  planning  of 
these  missions.   He  is  responsible  for  the  preparation  and  use  of  SEAD 
templates  that  represent  the  area  and  time  each  type  of  aircraft  will  be 
vulnerable  to  antiaircraft  fires  during  certain  types  of  missions.   The 
key  to  a  successful  SEAD  mission  lies  in  thorough  planning  and  positive 
control  of  its  execution.   The  SEAD  mission  is  controlled  directly  by  the 
forward  air  controller,  forward  observer  (FO) ,  and/or  when  naval  gunfire  is 
utilized,  by  the  shore  fire  control  party  (SFCP) .   These  controlling  agencies 
can  be  located  side  by  side  in  an  observation  post  or  tied  together  with 
"hot  lines"  to  ensure  instant  reaction.   When  aircraft  are  used  in  SEAD 
roles,  control  is  provided  by  a  TAG (A)  or  FAC. 

5306.   FIRE  MISSION  CONTROL  AGENCY  COORDINATION 

Due  to  the  flexibility  and  capabilities  of  MAGGS  agencies,  strict 
adherence  to  fixed  areas  of  responsibility  is  not  always  applicable.   As 
noted,  these  agencies  perform  cross-functional  services  and  are  assigned 
missions  according  to  their  abilities.   Another  major  employment  consider- 
ation is  that  required  coordination  must  not  be  omitted  by  procedural  over- 
sight or  variance  from  common  practice.   Such  oversight  has  been  experienced 
and  is  identified  herein.   There  are  missions  in  all  of  the  aviation  func- 
tions which  could  be  directed  outside,  but  in  relative  proximity  to  a  ground 
commander's  airspace  boundaries.   These  missions  would  be  directed  by  the 
MAGTF  commander  in  support  of  the  total  landing  force  and  fire  support 
coordination  measures  and  have  not  been  previously  addressed. 

b.   Fire  Coordination  Beyond  the  FSCL. — Past  definitions  of  the  FSGL 
have  placed  no  restriction  on,  or  requirement  for  coordination  of,  any 
surface  fires  impacting  beyond  the  FSCL.   By  previous  definition,  surface 
fires  could  be  traversing  or  initiating  in  a  ground  commander's  airspace 
(as  defined  by  the  FSGL)  without  a  formalized  requirement  for  coordination, 
if  impact  was  beyond  the  FSGL.   The  potential  hazard  that  this  presents  to 
aircraft  operations  inside  that  airspace  is  apparent.   There  is  an  equal 
hazard,  perhaps  greater,  to  aircraft  operating  in  proximity  to  the  FSGL,  but 
not  inside  it.   It  has  been  stated  that  the  FSGL  will  "ideally"  be  at  the 
limit  of  friendly  surface  fire  capability,  but  in  fluid  combat  situations, 
particularly  amphibious  operations,  this  may  be  an  unrealistic  expectation. 
Similarly,  there  may  be  other  surface  fire  or  friendly  aircraft  activity 
which  does  not  employ  the  ground  commander's  airspace,  but  which  does  use 
airspace  adjacent  to  the  FSGL.   This  activity  presents  potential  hazards 
to  MAGTF  air  reconnaissance  operations.   Joint  task  force  (JTF) ,  amphibious 
task  force,  or  the  MAGTF  itself  may  all  have  targets  designated  in  these 
areas.   Air  and  ground  reconnaissance,  indigenous  friendly  force  activity, 
interdiction,  or  offensive  antiair  warfare  (AAW)  operations  are  examples  of 
such  missions  which  could  be  reasonably  anticipated.   Previous  FSGL  defini- 
tions have  not  provided  for  the  safety  of  aircraft  employed  in  proximity  to 
these  activities.   The  requirement  exists  to  ensure  coordination  regardless 
of  the  source  of  the  activity  or  location  of  the  target,  if  hazards  to  air- 
craft operations  are  involved.   During  those  phases  of  the  amphibious  opera- 
tion when  control  remains  afloat,  this  coordination  is  provided  by  the 
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tactical  air  control  center/supporting  arms  coordination  center  (TACC/SACC) 
afloat.   As  control  phases  ashore,  coordination  inside  the  FSCL  becomes  the 
responsibility  of  the  DASC  and  the  senior  ground  combat  element  FSCC.   Coor- 
dination beyond  the  FSCL  is  retained  afloat.   FSCL's,  however,  are  normally 
not  established  by  the  MAGTF,  rather  they  are  designated  by  the  ground  com- 
bat element.   Additionally,  for  larger  size  MAGTF's,  there  is  often  no  fire 
support  coordination  agency  at  the  force  level.   As  a  result,  once  full 
control  is  passed  ashore,  the  coordination  capability  previously  provided 
by  the  TACC/SACC  afloat  may  be  overlooked  and  lost.   To  overcome  this  loss, 
the  ground  combat  element  FSCC  may  be  tasked  to  coordinate  all  surface  fires 
which  use  any  airspace  in  the  MAGTF  area  of  responsibility,  regardless  of 
its  relationship  to  the  FSCL.   This  solution  is  reasonable  only  if  respon- 
sibility is  assigned  to  that  FSCC  to  coordinate  all  surface  fires  within 
assigned  airspace  and  within  surface  fire  unit  maximum  range  and  ordinate 
capabilities.   In  this  instance,  the  DASC  may  be  assigned  the  aircraft 
hazard  advisory/coordination  task.   Regardless  of  the  methods  employed, 
aviation  commanders  must  ensure  that  air  and  ground  fires  beyond  the  FSCL 
are  coordinated  in  such  a  manner  that  provides  for  the  safety  of  their  air- 
crews and  aircraft. 

c.   Control  Agency  Capabilities. — Another  factor  which  influences  the 
use  of  air  control  agencies  is  their  ability  to  function  in  that  capacity.  As 
in  the  preceding  discussion,  the  situation  may  arise  wherein  any  agency 
directly  supporting  ground  units  may  be  employed  in  support  of  the  entire 
MAGTF.   For  example,  the  ASRT  offers  the  capability  for  all-weather,  radar 
controlled  bombing.   It  is  routinely  assigned  to  the  DASC  for  direction  and 
operates  primarily  in  support  of  the  ground  combat  element.   Yet,  its  basic 
radar  capability  and  the  range  at  which  it  can  operate  makes  it  valuable  as 
a  means  to  support  the  entire  MAGTF,  regardless  of  its  capabilities  relative 
to  an  FSCL.   It  can  be  tasked  to  periodically  control  missions  in  direct 
support  of  the  MAGTF  according  to  appropriate  priorities.   If  inside  the 
FSCL,  the  DASC  will  provide  the  necessary  supporting  arms  coordination.   If 
not,  and  depending  upon  the  responsibilities  of  the  senior  FSCC,  either  the 
TADC/TACC  or  the  DASC  may  perform  this  coordination.   The  two  significant 
factors  are  that  the  air  coordination  beyond  the  FSCL  is  the  responsibility 
primarily  of  the  TACC  and  that  the  basic  capabilities  of  the  air  control 
agency,  not  the  formal  organizational  structure,  dictates  the  employment 
method  for  that  agency. 

5307.   AUTOMATED  AND  MANUAL  SYSTEM  COORDINATION 

The  Marine  air  command  and  control  system  is  in  the  evolutionary 
process  of  changing  from  manual  to  automated  systems.   Since  the  change  is 
not  fully  effected  as  yet,  a  requirement  exists  for  coordination  measures 
to  interface  the  manual  and  automated  processes.   Additionally,  plans  must 
incorporate  manual  procedures  to  be  employed,  should  automated  systems 
failure  occur.   Specific  methods  are  not  addressed  in  this  manual,  rather 
they  must  be  developed  to  reflect  the  personnel  and  equipment  employed  at 
each  force  level. 
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Section  IV.   COMMUNICATIONS-ELECTRONICS 

5401.  GENERAL 

In  order  to  accomplish  air  reconnaissance  tasks,  multiple  communica- 
tion assets  are  required  to  support  the  MAGTF.   Although  good  organization 
is  important  for  effective  control  of  aerial  reconnaissance,  the  availabil- 
ity of  reliable  and  sophisticated  equipment  is  vital.   The  key  element  in 
the  functioning  of  the  total  system  is  rapid  and  reliable  communications. 
In  fact,  a  large  part  of  mission  success  depends  upon  the  effectiveness  of 
the  comi^unication  facilities  established.   Communication  requirements  re- 
quired for  the  MAGTF  are  set  forth  in  FMFM  10-1,  Communications. 

5402.  REQUIREMENTS 

An  effective  exchange  of  information  between  the  ground  and  air  ele- 
ments of  the  MAGTF  is  vital  to  the  air  reconnaissance  role.   Because  there 
are  many  functions  within  Marine  aviation  involving  ground  and  air  coordi- 
nation, many  communication  nets  are  required  to  provide  the  vehicles  for 
exchanging  information.   If  air  reconnaissance  is  to  be  responsive,  both   _ 
?he  ai?  and  ground  commanders  must  have  a  thorough  knowledge  of  the  communi- 
cation nets  needed  and  how  they  should  be  used.   For  detailed  information 
concerning  communications,  consult  FMFM  10-1,  Communications. 

a   Needs  of  the  Ground  Commander  for  Aerial  Reconnaissance  Support. 
—The  ground  commander  has  four  communication  net  requirements.   They  are 
the  tactical  air  request  (TAR)  net,  the  helicopter  request  (HR)  net,  the 
tactical  air  observation  (TAO)  net,  and  the  tactical  air  control  party 
(TACP)  local  net. 

(1)   Helicopter  Request  Net 

(a)  Purpose.— The  HR  net  provides  a  means  for  the  tactical 
air  control  parties  of  helicopterborne  units,  and  those  units  assigned  on- 
call  helicopters,  to  request  immediate  helicopter  support  from  the  DASC  or 
HDC    Surface-landed  units  submit  request  for  immediate  helicopter  support 
to  the  DASC  or  TACC  (afloat)  via  the  TAR  net.   Preplanned  helicopter  sup- 
port for  helicopterborne  and  surface-landed  units  will  be  submitted  via 
command  channels. 

(b)  Composition 

1  DASC . 

2  TACC/HDC . 

3  TACP's  of  helicopterborne  units. 

(2)   Tactical  Air  Request  Net 

(a)   Purpose. — The  TAR  net  provides  a  means  for  forward 
ground  combat  units  to  request  immediate  air  support  from  the  DASC .   In- 
termediate ground  combat  echelons  monitor  this  net  and  may  modify,  dis- 
approve, or  approve  a  specific  request.   The  DASC  uses  the  net  to  brief 
the  requesting  unit  on  the  details  of  the  mission.   Additionally,  target 
damage  assessments  and  emergency  helicopter  requests  may  be  passed  over 
this  net.   Multiple  TAR  nets  may  be  required  depending  on  the  scope  ot 
close  air  support  operations. 
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(b)      Composition 

1  DASC . 

2  TACP ' s . 

3_  ASRT  (when  directed  or  as  required)  . 

(3)  Tactical  Air  Observation  Net 

(a)  Purpose. — The  TAO  net  provides  a  means  for  the  tacti- 
cal air  observer  to  report  action  observed,  information  on  the  enemy  situ- 
ation, and  the  progress  of  friendly  forces. 

(b)  Composition 

1  TACC/TADC. 

2  DASC . 

2  Tactical  air  observers. 

4_     Ground  units  (when  directed  or  as  required)  . 

(4)  Tactical  Air  Control  Party  Local  Net 

(a)  Purpose. — The  TACP  local  net  provides  a  means  for  coor- 
dination between  the  air  officer  and  the  forward  air  controllers. 

(b)  Composition 

1^  Air  officer. 

2^  Forward  air  controllers. 

b.   Needs  of  the  Air  Commander  to  Support  Ground  Units  in  the  Air 
Reconnaissance  Role. — Once  the  requirement  for  air  reconnaissance  has  been 
established  through  the  TAR  or  HR  nets,  the  air  commander  must  have  a 
vehicle  to  process  the  request  and  control  the  aircraft  assigned  to  the 
mission. 

(1)  Requesting  Direct  Air  Support. — The  request  for  DAS  is 
accomplished  through  the  tactical  air  command  net.   It  is  activated  by 
the  TACC  and  will  be  used  to  procure  the  assets  to  meet  the  requirements 
of  the  ground  commander. 

(2)  Controlling  Air  Reconnaissance  Aircraft. — The  aircraft  ob- 
tained for  the  air  reconnaissance  mission  report  in  to  the  DASC  via  the 
tactical  air  traffic  control  (TATC)  net.   The  pilot/AO  must  have  the  neces- 
sary information  to  perform  the  assigned  mission.   This  information  usually 
includes  navigational  information,  brief  of  the  situation  in  the  assigned 
area,  ground  unit  to  contact  on  what  radio  frequency,  and  tactical  air 
direction  (TAD)  net  to  monitor  sortie. 

(3)  Nets  Available  to  Air  Reconnaissance. — (See  fig.  22.)   While 
the  RF-4,  flying  the  multisensor  imagery  mission,  and  the  EA-6,  flying  the 
electronic  mission,  normally  only  utilize  the  TATC  net  to  report  in  and  out 
(RIO)  with  the  DASC,  the  Marine  air  observer  may  utilize  many  nets  during 
the  course  of  one  sortie  to  carry  out  his  mission.   An  example  of  nets  that 
can  be  utilized  are  listed  below: 

(a)   TATC  net:   RIO. 
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RECON 


value. 


DIRECT 
SUPPORT 

^—   ,^  SHIP 

LCC/LHA 

Figure  22. — Air  Reconnaissance  Nets. 

(b)  TAR  net:   Request  close  air  support. 

(c)  TACP  net:   Coordinate  mission  with  ground  unit. 

(d)  Recon  TAG  net:   Assist  recon  team. 

(e)  Artillery  air  spot  net:   Control  and  adjust  artillery. 

(f)  NGF  air  spot  net:   Control  and  adjust  naval  gunfire. 

(g)  TAD  net:   Control  close  air  support. 

(h)   TAO  net:   Report  and  receive  information  of  immediate 
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(i)   Convoy  control  net:   Help  provide  security  for  motor 
march  routes . 

(j)   Any  net  HF,  UHF,  VHF/FM:   Provide  radio  relay  for  any 
unit,  both  ground  and  air. 
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FORMAT  FOR  VISUAL  AERIAL  RECONNAISSANCE  AND  SURVEILLANCE  PLAN 


CLASSIFICATION 

Issuing  headquarters 
Place  of  issue 
Date/time  of  issue 

Appendix  (Number)  (Visual  Aerial  Reconnaissance  and  Surveillance  Plan)  to 
Annex  (Letter)  (Intelligence)  to  Operation  Order  (Number) 

Ref:   (a)   Maps  and  photographs  as  required. 

1.   The  following  visual  aerial  reconnaissance  and  surveillance  missions 
have  been  preplanned: 


Mission   Area,  Specific, 
No. of  Route  Search 

1       Area  ( 


to 

to 

to 

) 

Route 
from 

(Rt 

134 

to 

) 

Specific 
(Middletown) 


Type  of 
Aircraft 


VMO 


VMO 


High 
Per- 
formance 


Frequency  & 
Duration 


Remarks 


Daily,  commenc-  Report  every 
ing  D-day  -     activity  as 
BMNT  to  EENT     obtained. 


Daily,  commenc-  Report  enemy  move- 
ing  D-day.       ments. 
Once  an  hour , 
BMNT  to  EENT 

Daily,  commenc-  Report  activity 
ing  D-2.   Once   as  obtained,  with 
every  4  hours,   emphasis  on  Hq. 
BMNT  to  EENT     8th  Mtz  Rifle  Div, 


Signature 

Name 
Rank  and  Service 
Commanding 

(Or)  BY  COMMAND  OF.  .  .  Rank  and  Name 

Signature 

Name 
Rank  and  Service 
Chief  of  Staff 
or 
Executive  Officer 

CLASSIFICATION 


113 


FMFM  5-6 


App.  B 


APPENDIX  B 


AERIAL  IMAGERY  PLAN 


«TH  MARINE  AMPHIBIOUS  BRIGADE 
CAMP  ANYWHERE,  USA 
0123002  JANUARY  19XX 


TAB  B  (AERIAL  IMAGERY  PLAN)  TO  APPENDIX  8  (RECONNAISSANCE  AND  SURVEILLANCE  PLAN)  TO  ANNEX  B  (INTELLIGENCE)  45TH  MAB  OPLAN  1-XX 

REF:  (a)  5TH  MARDIVO  P3800.3_ 

1.  Preplanned  Missions.  The  following  missions  are  approved  for  execution  on  order.  Requests  for  additional  missions  will  be  submitted  in  accordance 

with  reference  (a). 


MSN 
NO 

UTM 
COORD 

VERT 

OBL 

PAN 

OVERLAP 

FILM  AND 
SCALE 

SLAR 
MODE 

IR 

D-60 

D-30 

D-20 

D-10 

D-5 

D-3 

D-1 

D 

D+1 

D+2 

D+3 

REMARKS 

1 

US 

NJ  810904  TO 
NJ  490411 

30°  OBL 
KS-87 
PAN 
KA-82 

56% 

STRIP 

B/W 

1:25,000 

NO 

NO 

X 

X 

X 

COASTAL 
RECON 

2 

US 

NH  879801  TO 

NJ  731800 

30°  OBL 
KS-87 
PAN 
KA-82 

56« 

STRIP 

B/W 

1:25,000 

NO 

NO 

X 

X 

X 

COASTAL 
RECON 

3 

lis 

NJ  681711  TO 
NJ  523882 

30°  OBL 
KS-87 
PAN 
KA-82 

56* 

STRIP 

B/W 

1:15,000 

NO 

NO 

X 

X 

X 

COASTAL 
RECON 

4 

lis 

NJ  720000  TO 
NJ  750260 

30°  OBL 
KS-87 
PAN 
KA-82 

S6% 

STRIP 

B/W 

1:15,000 

NO 

NO 

X 

COASTAL 
RECON 

5 

lis 

NJ  810904  TO 
NJ  490411 

FUD  OBL 

VERT 

KS-87 

56% 

STRIP 
COLOR 
1:7,500 

HTI 

NO 

X 

BEACH  SURF 
RECON 

6 

lis 

NJ  123456  TO 
NJ  789101 

VERT 
KS-87 

56% 

STRIP 

COIR 

1:5,000 

MTI 

NO 

X 

X 

X 

X 

PSNS  LOC 
VEH  ACT 

7 

lis 

NJ  354211 
777777 
811881 

VERT 
KS-87 

56% 

PINPOINTS 
B/W,  COIR 
1:10.000 

NO 

NO 

X 

X 

HLZ  GOOSE 
DUCK 
PENGUIN 

8 

lis 

NK  126211  TO 
NR  611223 

FWO  OBL 

VERT 

KS-87 

12X 

STRIP 
COLOR 
1:15,000 

NO 

YES 

X 

X 

UBS  ROUTE 
RECON 
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APPENDIX  C 


JOINT  TACTICAL  RECONNAISSANCE/SURVEILLANCE  REQUEST  FORM 


© 


A*  TYPE   RECON   REQUESTED: 

TYPE  MISSION  A.     VISUAL 


© 


REQUEST  NO. 


*  PREPLANNED: 
IMMEDIATE: 


PRECEDENCE , 
PRIORITY 


*2       TYPE  COVERAGE 


A.     5TRIP/LOC 


PINPOINT 


C,     AREA  D.     AFLOAT 


^  3.     SENSOR 


D.     LASER  E      OTHER 


^t*r  TYPE   PHOTO 


O     STEREO 


if  S.     TYPE   FILM 


A.     B&W 


B      COLOR 


C.     IR 


D.     CAMFLG  DET 


MAP  REFERENCE; 

PRODUCER     I.     AMS     2,     ACIC/DMAAC     3      NAVOCEANO     4.     OTHER  (SPECI  FY)  _ 
SHEET EDITION, DATE, 


SERIES. 


TARGET  COORDINATES  AND  DESCRIPTION: 

1.     UTM/LAT-LONG . 

3.     TARGET  DESCRIPTION: 


A.  AIRFIELD 

e.  ARMOR 

C.  ARTILLERY 

D.  BARRACKS 

E.  BRIDGE 


F.  COMM/ELEC/ RADAR 

G.  DEFENSIVE  POS/STRONG   POINT 
H.  HARBOR/PORT   FACILITY 

I.  LOC 

J.  MISSILE  SITE-DEFENSIVE 


MISSILE  SITE-OFFENSIVE 
R/R  YARD 
STORAGE  AREA 
TROOPS/VEHICLES 
OTHER 


ESSENTIAL   ELEMENTS  OF   INFORMATION   (EEll   TO  BE  SATISFIED: 


□  APPROVED 

□  DISAPPROVED 


BY/REASON 


RECEIVED 


TIME 

CHEeVre  BV" 


ACKNOWLEDGED 


BDE     REGT 


COORDINATION 


*  ACCEPTABLE   PHOTO  SCALE/SCALE   LIMITS: 


REPORTS  AND  NUMBER  OF   PRINTS  OR   PLOTS  REQUIRED: 

1.     REPORTS  A.     INFLTREP     tCS/FREQ  

D       IPIR         -      E.     SUPIR 


2,     PRODUCTS  (QUAN 


A.     PRINTS 


e.     MISREP  C       HCTPHOTO 

:       NEG  D       PLOT 


DELIVERY   ADDRESS: 


JNIT'ADDRESS  . 


ickz      COORDS  FOR  AIRDROP 


_**3      CS'FREQ. 


DATE/TIME   FACTORS". 

1.     DATE   DESIRED     

3      DNLV  


**  2       TOT   (IF   APPLICABLE) 


4       PRIOR  COVERAGE   ACCEPTABLE   (DAYS   PRIOR) 


REMARKS/SPECIAL   INSTRUCTIONS- 
ick   <       TARGET   AREA   CONTROL:   C/S   FREQ/ORBIT   POINT 


INFLIGHT   RPT       C/S/FREO 


HEADING   FOR   AIRDROP 


1       RESTRICTIVE    FIRE/AIR   PLAN 
0    IS  NOT  m    NO 


3       LOCATION 

B        


{FROM  COORDINATES) 


(TO  COORDINATES) 


BY  (G-2)  lAlO) 

DTG 


COORDINATED 


□  FSE 

□  AIR  DEF 

D  *^'' 

D  N6F 


NOTIFIED 
□     MIBABS 


REQUESTING  I 
NOTIFIED  BY 


(FROM   TIME) 


^ 


4      WIDTH 
(METERS) 


5       ALTITUDE/VERTEX 

0       


(MAXIMUM/ VERTEX! 


in 


AIR  MISSION   DATA 


t.     MISSION   NUMBER 


5.     EST   TOT 


6,     CONT   PT/RDV 

(COORD/NAV   AID) 


9,        RESTRICTIVE 

FIRE/AIR  PLAN 
SEE   8LCCK  V 


3      TYPE   ACFT 


4.     EST    ACT   TAKEOFF 


IITIAL     CONTACT 


10       TGT   DESCRIPTION 


e.        FINAL  CONT 
i.4.     (TACP'FAC)     C/S 


M       TGT  COORD/ELEV 


D   ACCEPT 
□   REFUSE 


*  Asterisk  indicates  use  by  imager  interpreter. 
**  Asterisk  indicates  use  as  applicable  or  when  known. 
O  Encircled  line  designators  are  items  that  the  requester 
completes. 
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INSTRUCTIONS  FOR  COMPLETING  JOINT  TACTICAL  AIR  RECONNAISSANCE/SURVEILLANCE 
REQUEST  FORM 

(NOTE:   The  following  format  has  been  published  as  STANAG/SEASTAG  No.  3277 
and  has  been  approved  by  NATO  and  SEATO  nations  as  a  standard  format  for 
aerial  reconnaissance  request.   The  letters  A  to  K  have  special  signifi- 
cance for  certain  organizations  and  are  purposely  omitted.) 

L.   Originator's  Serial  Number.   Use  words  "Air  Reconnaissance  Request" 
followed  by  originator's  serial  number.   Each  request  will  be  given  a  serial 
number  consisting  of  a  prefix  followed  by  a  number  commencing  with  001-XX 
and  running  consecutively  throughout  the  year.   Prefixes  will  be  the  head- 
quarters requesting;  e.g.,  3d  MarDiv,  2d  MAW,  etc. 

M.   Type  of  Reconnaissance.   This  section  will  be  completed  by  the  imagery 
interpretation  units  supporting  the  requester. 

N.   Map  Reference.   Owing  to  the  large  variety  of  maps  used  both  in  training 
and  operations  by  nations,  these  details  must  be  given  in  full. 

O.   Description  of  Target  and  Location.   So  as  to  leave  the  recipient  of 
the  request  in  no  doubt  as  to  the  requirements,  it  is  necessary  to  give  an 
exact  location;  e.g.,  railway  bridge  UV775386.   If  grid  reference  is  used, 
state  grid  type;  i.e.,  UTM,  GEOREF,  etc.,  otherwise  state  latitude  and 
longitude  to  the  nearest  minute. 

P.   Essential  Elements  of  Information.   It  is  important  that  the  exact  pur- 
pose of  the  request  is  stated  in  order  that  the  most  satisfactory  results 
may  be  produced;  i.e.,  vehicular  activity  at  night  along  Route  101. 

Q.   Acceptable  Photo  Scale/Scale  Limits.   This  section  will  be  completed  by 
the  imagery  interpretation  unit  supporting  the  requester. 

R.   Reports  and  Number  of  Prints  or  Photos  Required.   This  should  never 
exceed  the  number  actually  required.   If  a  photo  interpretation  report 
will  suffice,  prints  should  not  be  ordered;  however,  if  prints  are  requested, 
the  requester  will  specify  if  he  desires  annotation  of  each  print  with  lo- 
cation and  orientation  information. 

S.   Delivery  Address.   State  clearly  where  the  prints,  plots,  or  reports 
are  to  be  delivered  and  the  contact  officer. 

T.   Latest  Acceptable  Time/Date.   The  date  and/or  time  after  which  the 
prints,  plots,  or  reports  are  no  longer  required.   If  delivery  cannot  be 
made  by  the  date  requested,  the  request  will  be  cancelled. 

U.   Special  Instructions.   The  degree  of  urgency  or,  when  making  more  than 
one  request,  the  degree  of  priority  and  the  security  of  classification  of 
material  requested.   Note  whether  photo  interpretation  is  desired  from  the 
photographs.   Give  any  instructions  or  information  not  already  provided 
that  will  aid  the  planning  or  successful  accomplishment  of  the  mission. 
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SAMPLE  MESSAGE  FORMAT 

FM:     CO,  8TH  MAR  REGT 

TO:     CG,  2D  MAR  DIV 

BT 

CLASSIFICATION//N03822// 

AERIAL  RECON  REQUEST 

L.  8TH  MAR  001-74 

N.  1,  V742,  553III,  ED3 ,  1969. 

O.  UTM  18SUP962402  to  18SUP962608. 

P.  DETECT  ENEMY  VEHICULAR  TRAFFIC  ON  HWY  101. 

R.  lA,  ID,  2A1. 

S.  HLZ18SUP022402,  8TH  MAR  REGT,  CAPT  JOHNSON. 

T.  1,  120233ZFEB77,  3,  1305332FEB77 

BT 


119 


FMFM  5-6 


App.  D 


APPENDIX  D 


SAMPLE  FORMATS  FOR  REQUEST  AND  REPORTS 


Form 

Request  for  Tactical  Air  Observation  Support 

Helicopter  Landing  Area  Reconnaissance  Report 

Urban  Area  Reconnaissance  Report 

Road  Reconnaissance  Report 

Bridge  Reconnaissance  Report 

Culvert  Reconnaissance  Report 

Railroad  Reconnaissance  Report 

SALUTE  Report  Format 


Page 
122 
123 
124 
126 
127 
128 
129 
130 
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SAMPLE  REQUEST  FOR  TACTICAL  AIR  OBSERVATION  SUPPORT 


27TH  MARINE  REGIMENT 
5th  Marine  Division  (-) (Rein) ,  FMF 
Camp  Pendleton,  California    92055 

Date:   1  February  19XX 

From:   Commanding  Officer 

To:     Commanding  General  (DIVAIRO) ,  5th  Marine  Division  (-) (Rein) ,  FMF 

Subj :   Request  for  Air  Observation  Support 

Ref:    (a)   FMFM  5-6 


FOR  FIELD  USE  ONLY 

ADDRESSEE:   (CALL  SIGN) (THIS  IS:   CALL  SIGN) 

1.  Mission:   A.  Immediate       B.  Preplanned       C.  Unit  Training  X 

2.  Map;      A.  AMS  V795  California  1:50,000  Sheet  2550  IV 

3~.      Surveillance:   Las  Pulgas  Canyon  Between  Basilone  Road  and  Beach  - 

(Boundaries) (Time  Limits) 1700-1830 


Reconnaissance : 

A.  Area  (Boundaries)   N/A (Times) 

B.  Specific   (Coordinates)   N/a" 


C.  Route      (From)   575846 (To)   623898 

D.  Contact    (unit)   H-3-27    (Coord)   618891    (Time)   1716  ISFebXX 

5.  Supporting  Arms:   N/A    A.  Arty  Air  Obs    B.  NGF  Air  Spot   C.  FAC (A) 

6.  Special:     A.  Comm  Relay                B.  Movement  Cover 
C.  Helicopter  Escort D.  Other 

7.  Mission  Objective:   To  maintain  surveillance  of  Las  Pulgas  Canyon 

and  conduct  route  reconnaissance  of  the  Las 
Pulgas  road  at  dusk. 


8.  Execution:   A.  DTG  support  is  desired:    18  1700-1830  Feb  19XX 
B.  DTG  support  value  is  lost:   18  18  00  Feb  19XX 

9.  Liaison:     A.  Is  not  required          B.  Is  required 
C.  Liaison  contact  is: Requesting  Unit 


10.   Coordinating  Instructions: 

Friendly  troops  in  outpost  at  622875 
Friendly  roadblock  at  612883 
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SAMPLE  HELICOPTER  LANDING  AREA  RECONNAISSANCE  REPORT 


To:      27th  Marines  Date:       1  Feb  XX 

(Requesting  Unit) 


A.   DTG  of  Mission:    010940U  Feb  XX 


B.  Sketch,  Photo,  or  Overlay  of  Area  Enclosed:   (Yes)   X      (No) 

C.  Map:   AMS  V795  Calif  1:50,000  Sheet:  2550  IV 

D.  Center  Coordinates:   MG625846 


E.   Helicopter  Landing  Area  (Zone,  Site,  Point)  :  Site 


F.  Classification  of  Area  (Excellent,  Good,  Fair,  or  Reject):  

Good 

G.  Dimensions  of  Area:     Length    400M        Width   2  00M 

H.   Concealment  (Available  to  Enemy  and/or  Friendly) :   Entire  site 

surrounded  by  trees  and  brush  to  7 ' .   Good  for  enemy/fair  for  friendly. 

I.   Avenues  of  Approach  (Evaluation/Coordinates) : 

1.  Resupply:    Good/6268  50/62  084  8 

2.  Linkup:      Good/62  68  50/62  084  8 

3.  Barriers:    Bridge  at  620852 

J.   Distance  to  Primary  Objective:  900M 


K.   Soil  Condition:   Light  dust 


L.   Ground  Obstacles:        Dead  trees  east  of  site 


M.  Approach  and  Departure  Obstacles:  Sufficient  glide  path 

N.  Water:      Stream  at  620854 

O.  Slope:      Approx  15° 

P.  Navigation  Aids: 

1.  Fork  in  road  at  628854. 

2.  Pond  at  621844. 


Q.   Wind  Encountered:   240/15K 


R.   Evasion  and  Pickup  Points:     615842/627852 


S.   Routes  to  Friendly  Area:     Road  SW  62  0848 


Air  Observer:     R.  GREEN,  CAPT,  USMC 
VMO-2 
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SAMPLE  URBAN  AREA  RECONNAISSANCE  REPORT  FORM 


1. 
2. 
3. 

4. 
5. 
6. 
7. 

8. 

9. 
10. 

11. 


Requesting  Unit:   27th  Marines     21, 
Date/Time  of  Mission:  261004JanXX   22 


Date; 
Schools  (coord) ; 


26  Jan  XX 


MG78507721 


Water  Supply  (coord) 
MG81607521 


Map:  AMS  V795  Calif  1:50,000 
Sheet  2550IV 


23 


Photographs  Taken: 
Camera:     KB-51A 


Grid  Squares  Covered: 


18 


Approx.  Population  of  City:   1500 

Main  Industry:    Fishing 24 

Secondary  Industries:   UNK 


No.  of  City  Blocks  Reconnoitered : 

14  25, 


Approx.  Square  Miles  of  City:   2 

Avenues  of  Approach:  6712  from  S. , 
8210  from  N. ,  97  85  from  E. 


Power  Stations  (coord) : 
MG90817621 


Film: 

400 

ASA 

Number: 

10 

Type : 

Low 

Obliqu 

es 

Railroads 

From: 

N/A 

To: 

From: 

Sidings  i 

At: 

Junction 

: 

Dump  Site 
(Specify) 

s/Warehouses 

:       N/A 

At 

26 


12.  Bridges:   MG90701843 

MG89183690 

13.  Fuel  Pumps  (coord) :   MG76819231 


27, 

28 

29 


Obstacles: 

Natural   From  MG3521  To  MG7631 

From  To  

Manmade   From  MG8052  To  MG8557 

From  To  

CP  Locations  At:    N/A 

OP  Locations  At; 


N/A 


Enemy  Strongpoints  At; 
MG8052  to  MG8557 


14. 
15. 

16. 

17. 
18. 
19. 

20. 


Radio  Stations  (coord) :   N/A 


Crops:    N/A 


30.  Bivouac/Billeting  Areas  At:   N/A 


31.  Landing  Strips  At:   N/A 


Storage  At:   N/A 


Engineering  Material  At 
MG73828391        


Piers  (coord) 


MG76217553 


Hospitals  (coord) :   N/A 


32 


33 


34 


Helicopter  Landing  Sites  At; 
MG74418051 


Factories  (coord) :   Canning 
Factory  MG75717682 


Airports  (No.  of  Runways,  Length 
of  Runway  and  Direction) :   N/A 


Traffic  Control  Points  At: 
MG75517432  


Wheeled/Tracked  Vehicles  Parks  At 

(Specify  Type)  :   MG78327156 

Truck  to  5  T 


35.  Arty  Parks  At  (Specify):    N/A 
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36.  AAA  Positions  At:    N/A 


37.  Remarks:   Trench  lines  appear 
throughout  area 


Air  Observer:     W.  M.  BROWN,  MAJ,  USMC 
VMO-2 
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SAMPLE  ROAD  RECONNAISSANCE  REPORT 


DATE:   18  Jan  19XX 


1.  Requesting  Unit;   27th  Marines 

2.  Date/Time  of  Mission:   170800UJanXX 


Map :   a .  Name : 
Margarita  Peak 


4.  Coordinateil 


b.  Scale: 
1:50,000 


Sheet  No: 
2550  IV 


From:   MG723820 


To:  MG713860 


5.  Direction  of  Road: 


N  -  S 
E  -  W 


NE  -  SW 
NW  -  SE 


6.  Number  of  Lanes: 


7.  Width  of  Roadway  (Feet) 


B.  Length  of  Roadway  (Miles):   3 


9.  Alignment  (check  one) ; 


Flat  Gradients  and  Easy  Curves 


b.  Steep  Gradients 


c.  Sharp  Curves 


d.  Steep  Gradients  and  Sharp  Curves 


10.  Drainage  (check  one  onlyT: 

a.  Adequate  ditches,  crown  with  adequate  culverts 


in  good  condition. -- 

Ft  Inadequate  ditches,  crown,  or  culverts  (list 

location  of  inadequate  conditions  under  remarks). 

11.  Type  of  Surface  (check  one) : 

a.  Concrete  


b.  Asphalt 


c.  Brick 


d.  Stone 

e.  Crushed  Rock  or  Coral 


£.  Macadam 


Gravel   X  

Natural  Soil,  Clay,  Shell,  or  Cinders 


i.  Other  (Describe) 


12.  Surface  Condition  (check  one) : 


a.  Free  of  craters,  bumps,  ruts 


b.  Cratered,  bumyy  ruts 

13.  Turn-a-Rounds  (single  lane  road  onlY::~ 


a.  Nature 


N/A 


b.  Location 


14.  Obstructions:    N/A    ^______^_^__ 

a.  Overhead  clearance  less  than  14  feet  such  as  tunnels, 
overhead  wires,  etc. 


bridges 


1)  Description 


Power  lines 


(2)  Location 
MG709846 


15.  Bridges,  Fords,  and  Ferries:   (See  attached  bridge  report) 
a.  Condition:   Good    |     Ul    Location   ~~I^!miZl^^^^^Zl 


16.  Area  Under  Repair  or  Needing  Repair: 

a.  Why 

b.  Location 

Minor  road  repair 

MG7098iV 

17.  Repair  Materials  Available: 


Q^ 


Bricks  and  Lumber 


b.  Location 
MG718471 


18 .  Remarks 

Low  areas  appear  subject  to  flooding. 


Air  Observer: 


P.  L.  WHITE,  CAPT,  USMC 
VMO-2 
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SAMPLE  BRIDGE  RECONNAISSANCE  REPORT 


6  Feb  19XX 


Requesting  Unit:   28th  Marines 

Date/Time  of  Mission:   061315FebXX 


Map:  a.  Name      b.  Scale 
Margarita  Peak   1:50,000 


Sheet  No.  of  Map 
2550  IV  


Type  of  Bridge: 

Highway:   X       Railroad: 

Coordinates  (from  center  ot  bridgeTT 


Foot: 
MG472978 


Direction  of  Bridge (check  one) 
-S  X   b.  E-W      c.  NE-SW 


Crossing  (name  of  geographical  feature  if  known) : 
San  Onofre  Creek 


Location  From  Nearest  Town: 

a.  Distance:   3000  Meters 

b.  Direction;   NW 

c.  Name  of  Town:   San  Clemente 


97 
157 
IT7 

rr 
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Roadway  Width:   20  Ft. 


Bridge  Width:   25  Ft. 


Height  of  Handrail:   3  Ft. 


Length  of  Bridge:   120  Ft. 


Type  of  Bridge: 
a. Truss           e. Suspension      i. Steel  Stringer 
b.Draw           f. Concrete  Slab  X  j. Military 
c.Arch           g. Floating          (Aluminum  or 
d. Wooden  Stringer  h. Swing Steel) 


Number  of  Spans:   2~ 


Length  ot  Spans:   60  Ft. 


Type  of  Spans: 
Simple 


Continuous 


Condition  of  Superstructure  (check  one) : 

a.  Excellent  c.  Fair 

b.  Good   X d .  Poor 

Type  Intermediate  Supports  (check  one) : 

a.  Trestle  Bent  e.  Simple  Pile   X 

b.  Pile  Bent  f.  Crib  Pier 

c.  Trestle  Pier  g.  Concrete  Pier 

d.  Pile  Pier      h.  Others  (Specify)   

Material  Intermediate  Support  is  Constructed  of: 

a.  Wood  b.  Steel  c.  Concrete   X 


TJS 


Intermediate  supports  have  protecting  fenders  (check  one) : 
Yes  b.  No   X 


Condition  of  Superstructure  (check  one) ; 

a.  Excellent  c.  Fair 

b.  Good   X d.  Poor 


Type  Abutment: 

a>  Simple  Abutment    X 

b.  End-Dam 

c.  U-Shaped  Abutment 

d.  Box-Shaped  Abutment 

e .  Winged  Abutment 

f.  Othets  (Specify) 


.Material  Abutments  are  Constructed  of: 

a.  Wood  c.  Rock 

b.  Concrete   X  d.  Dirt 


Overhead  Clearance  (Feet) :   N/A 


Height  Above  Water:   10  Ft. 


Width  of  Stream: 


Depth  of  Water  (Estimate) :   2  Ft. 


Direction  of  Water  Moving: 
Type  of  Banks : 
Height;  8  Ft. 


Slope:  45  Degrees    c.  Material:  Dirt 


Fordable  by  Tracked  Vehicles: 
Yes 


Fordable  by  Wheeled  Vehicles: 
Yes 


Bypass  Information  (Possible  Bypass): 
100  Meters  West 


Sketch  Top  View,  Side  View,  and  Cross  Section  of  Bridge 
on  Back  (Include  Approaches) :   See  attached  sketch. 


Remarks : 


N/A 


Air  Observer: 


J.  BLACK,  CWO-3,  USMC 
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en 


SAMPLE  CULVERT  RECONNAISSANCE  REPORT 
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SAMPLE  RAILROAD  RECONNAISSANCE  REPORT 


DATE:   15  Jan  19XX 


Requesting  Unit:   27th  Marines 
Date/Time  of  Mission;   ISlOOOUJanXX 


Map:   a^  Name:    ^u  Scale: 
Margarita  Peak    1:50,000 


4.  Coordinates 

From:   HG64907890 
From: 


c.  Sheet  No. 
2550  ly 


3f  Map: 


To:  MG76409340 
To: 


5.  Direction  of  Tracks  (check  one) : 
a.  M-S  X     b.  E-W        c.  NE-SW 

6.  Gauge  of  Track  (check  one) : 

a.  Narrow  Gauge 

b.  Standard  Gauge   X 

7.  Number  of  Tracks:   1 

~W.    Condition  of  Tracks  (check  one)  : 

a.  Excellent  c.  Fair 

b.  Good   X  d.  Poor 


9.  Roadbed  Material  (check  one) : 

a.  Crushed  Rock   X 

b.  Other  (Specify) 


Specify) 
of  Roadb 


10.  Condition  of  Roadbed  (check  one) : 

a.  Excellent  c.  Fair 

b .  Good   X    d.  Poor 

11.  Bridges  (Coordinates  From  center  of  Bridge) : 

a.  N/A  c. 

b.  .  ^- 

12.  Switches  (Coordinates) : 

a.  MG65518293  d. 

b.  MG67608431  e. 

c.  MG75509150  f. 


13.  Side  Tracks  (Location  by  Coordinates): 
From:   MG65908331         To:   MG67618421 
From: To; 

14 .  Depots  (Location; 
From:  HGe5908  331 
From: 


To:   MG67(18421 
To: 


15.  Warehouse  (Location  and  Condition) : 

HGe94S8622 

16.  Marshalling  Yards  (Location  and  Condition): 

N/A  _________ 

17.  Refueling  Facilities  (Location  and  Condition) i 

N/A 

18 .  Remarks : 


N/A 


TIME 

l(x;ation 

TYPE  ENGINES 

ROLtlHiS  S^biV. 

TYPE  CARS 

CONDITION 

DIRECTION/LOAD 

1300 

MG75569150 

Switch 

Box  Cars 

Good 

Standing/Empty 

Air  Observer: 


J.  E.  REDD,  CAPT,  USMC 
VHP- 6 
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SALUTE  REPORT  FORMAT 


S  -  Size  of  enemy  unit  (estimate)  and/or  number  of  personnel. 

A  -  Activity  of  observed  personnel  or  unit  (include  direction  and 
method/rate  of  movement  if  applicable) . 

L  -  Location  (by  grid  coordinates  or  direction  and  distance  from  a 
known  point) . 

U  -  Unit  identification  or  uniforms/other  recognizable  characteristics. 

T  -  Time  (of  sighting) . 

E  -  Equipment  carried  or  in  use  by  the  enemy. 
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APPENDIX  E 


INFLIGHT  REPORT 


INFLIGHT  REPORT 

Mission  Call  Sign 

Originator  Request  Number 

A.   Target  Description 
Target  Location 

B.   TOT/Time  of  Sighting/Intercept 

C.   Results/Sighting  Info 

D.   Remarks 

EXPLANATORY  NOTES 

MISSION  NUMBER.   The  request  niamber,  frag  order  number,  or  directive  number 
causing  initiation  of  the  mission. 

Item  A.   Target  number,  line  number,  or  coordinates  of  the  target  or 
sighting  being  reported. 

Item  B.   Given  as  date-time  group  in  GMT  unless  otherwise  directed. 

Item  C.   Pilots/crews  evaluation  of  expected  results;  concise  narrative  on 
sighting  being  reported. 

Item  D.  Includes  information  not  mentioned  above;  e.g.,  enemy  defenses 
encountered,  ordnance  remaining,  battle  damage,  weather,  addi- 
tional details  on  reported  sighting. 
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APPENDIX  F 


JOINT  TACTICAL  AIR  RECONNAISSANCE/SURVEILLANCE  MISSION  REPORT 

(MISREP) 


FORMAT  (Not  to  be  Transmitted) 


EXAMPLE  MESSAGE 


1.  MISREP  NO:   Always  start  of  message. 

2.  REFERENCE:  Request,  frag  order,  or 
directive  causing  initiation  of  the 
mission. 

3.  MISSION  NUMBER  NICKNAME:   Self- 
explanatory. 

4.  LOCATION  IDENTIFIER:   Target  number/ 
coordinates,  line  number,  or  other 
target  designator  as  applicable. 

5.  TIME  ON  TARGET/TIME  OF  SIGHTING: 

6.  CREW'S  EVALUATION  OF  EXPECTED 
RESULTS: 

a.  Percent  successful  coverage. 

b.  Deviation  from  planned  mission. 

c.  Crew's  evaluation  of  significant 
sighting  or  incidents. 


COVERAGE  CONFIRMATION/SIGNIFICANT 
INFORMATION:   The  confirmation  of 
imagery  coverage  of  directed  targets 
and  significant  information  derived 
from  initial  interpretation  of  sensor 
results,  if  available. 


1.  MISREP  01-77 

2.  01/A255 

3.  BLUE  EAGLE 

4.  18PSU18331900 

5.  231150B 

6.  a.  50  percent  cvg. 

b.  When  applicable. 

c.  Concentrated  light  anti- 
aircraft artillery  at 
target. 

7.  Photo  confirmed. 
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APPENDIX  G 


INITIAL  PHOTO  INTERPRETATION  REPORT  (IPIR) , 
SUPPLEMENTAL  PHOTO  INTERPRETATION  REPORT  (SUPIR) , 
AND  MULTIMISSION  IMAGERY  PHOTO  INTERPRETATION  REPORT  (MIPIR) 


Cable 

Line 

Ref 

From:   IIIC 

To:     Requester 

BT 

(A)  UNCLASSIFIE   D//N038  2  2// 

(B)  SECTION  01  OF  01  SECTIONS 

(C)  IPIR:123RTS  SER:UV0157  PRJ :  RD  MSN:Z198A    DTZ:750227W 

(D)  IMAGE  QUALITY  RANGE  WAS  GOOD  TO  EXCELLENT.   EIGHT  OF  TWELVE  OF  THE 
COLLECTION  REQUIREMENTS  WERE  SATISFIED, 

(E)  PART  I.   MISSION  HIGHLIGHTS 

(F)  NO  EVIDENCE  OF  SURFACE-TO-SURFACE  MISSILES  OR  RELATED  ACTIVITY  WAS 
NOTED.   VEHICULAR  AND  TROOP  MOVEMENT  ACTIVITY  IS  VERY  LIGHT.   NO 
ANTIAIR  ACTIVITY  OR  REACTIONS  TO  THE  RECONNAISSANCE  PLATFORM  WERE 
OBSERVED . 

(G)  PART  II.   SIGNIFICANT  RESULTS 

(H)      A.   PERISHABLE  ITEMS 

(I)   ITM001:0213-00000  CAT:80000  AIRCRAFT  IN  FLIGHT 

(J)     REQ:  CTY:LA211929N1061934E  UTM:  MRG: 

(K)     STA:TRN       AI  NRG: 

(L)     AOB: 

0001  CONF  PA-2  3  IN  FLIGHT  HDG  NORTHEAST 

(M)     IRM:  PAN  FRM: 1011 , 1012  URG: 

AID:E  AO  CL  BB  FRM:  TOT:1045Z 

(H)      B.   NEW  ITEMS 

(I)   ITM002:0213UV0006  CAT: 87200  PURTEE  SAM  SITE 

(J)     REQ:  CTY:LA210815N1055619E  UTM: 16TSU21357089   MRG: 

(K)     STA:UCO 

(L)     DES:SA-0  SITE  IS  BEING  ESTABLISHED  APPROX  ONE  HALF  KM  FROM  THE 

BANK  OF  THE  RED  RIVER.   SITE  CONSISTS  OF  SIX  RVTD  PSNS  IN  A  STAR 
FORMATION.   FULL  DESCRIPTION  NOT  YET  POSSIBLE.   NO  EQUIPMENT 
EXCEPT  FOR  CONSTRUCTION  AND  GROUND  FORCE  RELATED  WAS  IN  THE  AREA. 
GFW:  0008  CONF  DUMP  TRUCK 
0001  CONF  ZAZ-7  CRANE 
0001  PROB  A-2  TRACTOR 


(  )  Shown  for  explanation  only;  line  identification  is  not  shown  on  an 
actual  message. 
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(0)  IMR:  PAN  FRM: 976-980  URG: 
AID:G  AO  SC  SH  BB         FRM:                  TOT:1039Z 

(H)      C.   CHANGE  AND  OB  ITEMS 

(1)  ITM003: 0213-02351  CAT: 09100  WATERTON  BARRACKS  AREA 

(J)     REQ:4A02316      CTY:LA221600N1053012E  UTM:  MRG:XYZ 

(K)     STA:0PR       AI  NAC  DQ  B1236   750102   NRG :NDA04/0014/5 
(L)     RMK: PREVIOUSLY  REPORTED  U/I  ARMORED  EQUIPMENT  HAVE  NOW  BEEN 
IDENTIFIED  AS  SWG-99  TANKS. 
GFW:AREA  A-REGT  AREA 

0103  CONF  SWG099  TANK 
0092  CONF  DTR-12  TRUCK 

0002  CONF  MT-3  CRANE  ONE  CRANE  PKD  NEXT  TO  // 

LOADING  DOCK. 


GFW:AREA  B-REGT  AREA 

NAC 

DQ 

B1236 

750102 

GFW:AREA  C-REGT  AREA 

NAC 

UP 

298A 

741209 

AAA: AREA  C-AAA  BN 

NAC 

UP 

208A 

741209 

(M) 

IMR: 

PAN  FRM:500.  490 

-516 

URG:234118 

AID:G  AO  CL  BB 

FRM:135-138 

TOT1025Z 

IDC:221615N1053045E 

MPR: 

(AN) 

EQM: 

(  )  Shown  for  explanation  only;  line  identification  is  not  shown  on  an 
actual  message. 
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EXPLANATORY  NOTES  FOR  INITIAL  PHOTO  INTERPRETATION  REPORT,  SUPPLEMENTAL 
PHOTO  INTERPRETATION  REPORT,  AND  MULTIMISSION  IMAGERY  PHOTO  INTERPRETATION 
REPORT 

1.   The  IPIR/SUPIR/MIPIR  format  has  been  revised  to  accommodate  the  growth 
of  automated  intelligence  systems.   Detailed  definitions  and  instructions 
for  completing  the  IPIR,  SUPIR,  and  MIPIR  format  are  included  in  DIAM  57-5_. 
However,  as  a  user  guide  to  understanding  imagery  interpretation  reports 
received,  the  following  general  definitions  are  provided.   Cable  line  alpha- 
betic references  are  cited  to  facilitate  locating  items  in  the  sample  message. 
Cable  line  references  will  not  appear  in  actual  imagery  interpretation  re- 
ports.  Items  in  quotation  marks  are  examples  only  and  not  included  as  stand- 
ard parts  of  the  actual  format. 

Cable  Line  Reference 

(A)  Self-explanatory. 

(B)  Self-explanatory. 

(C)  Report  Type 

IPIR.   Initial  photo  interpretation  report.   A  first-phase 
report  covering  a  single  mission. 

SUPIR.   Supplemental  photo  interpretation  report.   A  second- 
phase,  or  more  detailed,  report  covering  a  single 
mission . 

MIPIR.   Multimission  imagery  interpretation  report.   A  second- 
phase  report  covering  more  than  one  mission. 

Reporting  Organization 

"123RTS".   The  unit  designator  of  the  reporting  organization 
will  be  given  immediately  following  the  type  of 
report. 

Report  Number 

SER: "UV0157" .   Reports  will  be  numbered  sequentially  by  the 
producing  unit.   A  two-character  alpha  unit 
identifier  as  listed  in  DIAM  57-5_  will  be  used 
followed  by  a  four-digit  sequential  number. 

Reconnaissance  Project  Identification 

PRJ:"RD".   Two  characters  indicating  the  project  of  which  this 
mission  is  a  part.   This  stands  for  mission  inde- 
pendent.  Project  identifiers  may  be  derived  from 
DIA  reconnaissance  program  directives  or  DIAM  57-5-1. 

Mission  Number 

MSN:"Z198A".   The  mission  number  will  not  exceed  seven  charac- 
ters. 
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Date-Time  Zone 

DTZ: "750227W" .   Six  characters;  year  year  month  month  day  day 
plus  a  one-character  time  zone. 

(D)  General  Mission  Statement 

Free  text  reporting  of  information  applying  to  the  entire 
mission  such  as  graphic  reference,  sensors,  sensor  on/off 
times  (GMT)  and  coordinates,  overall  image  quality,  overall 
image  scale  range,  other  general  mission  data,  or  any  other 
information  deemed  useful.   If  the  objectives  of  the  mission 
and  the  requesting  authority  can  be  given  (consider  length  and 
classification) ,  these  will  be  included  in  the  general  mission 
statement.   The  general  mission  statement  will  be  written  as 
the  mission  is  interpreted  and  appropriate  data  reported. 

(E)  Part  I.   Mission  Highlights.   Title  for  first  major  division  of 

the  report. 

(F)  Textual  Data  for  Mission  Highlights 

Part  I,  Mission  Highlights,  allow  for  a  concise  free  text 
statement  of  the  significant  information  derived  from  the 
mission.   It  may  be  used  to  highlight  individual  items  reported 
elsewhere  in  the  message  and  to  summarize  information  relative 
to  a  category  of  targets.   Mission  highlights  may  also  be  uti- 
lized for  summations  or  trends  of  individual  categories  such  as 
logistics  studies  or  combat  information  of  a  significant  nature. 

(G)  Part  II.   Significant  Results.   Title  for  second  major  division  of 

the  report. 

(H)   Categories  of  Items  Which  May  be  Reported 

A.  Perishable  Items.   This  section  is  for  items  of  perishable 

intelligence  value,  including  transitory 
targets. 

B.  New  Items.   This  section  is  for  items  upon  which  the  report- 

ing organization  has  no  previous  image-derived 
data. 

C.  Change  and  OB  Items.   This  section  is  for  items  which  re- 

flect significant  changes  since  the 
last  available  interpretation  and 
targets  for  which  order  of  battle 
information  is  required.   For  DOD 
combat  reconnaissance  programs,  this 
section  will  include  mission  require- 
ment objectives.   A  mission  objective 
could  also  be  reported  under  Perish- 
able Items  or  Damage  Assessment. 

D.  Bonus  Items.   This  section  includes  significant  changes  to 

any  known  installation  which  is  not  a  speci- 
fied mission  requirement  objective. 
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E.  Damage  Assessment.   This  section  is  for  the  description  of 

damage  to  targets  from  nonnuclear  at- 
tacks.  This  section  will  also  include 
known  strike  objectives  which  are  not 
damaged . 

(I)   Item  Identification  Data 

Item  Number 

"ITMOOl"   Prefix  plus  a  sequential  number  assigned  to  the 

"ITM002"   item  reported. 

"ITM003" 

Basic  Encyclopedia  (BE)  or  Imagery  Basic  Encyclopedia  (IBE) 
Number 

"0213-00000"   A  10-character  number  which  uniquely  identifies 
"0213UV0006"   a  particular  target  or  installation. 

Functional  Classification  Code 

CAT:  "80000"   The  niimbering  system  as  defined  in  DIAM  65-3-1 
provides  the  function  performed  by  the  reported 
item. 

Installation  Name 

"AIRCRAFT  IN  FLIGHT"      If  a  BE  installation  name  exists,  it 
"PURTEE  SAM  SITE"         will  be  cited  here.   If  no  BE  in- 
"WATERTON  BARRACKS  AREA"   stallation  name  exists,  an  appropri- 
ate name  will  be  devised  to  reflect 
the  place  name  and  installation 

(J)   Other  Identification  Data 

Requirement  Number 

REQ:"4A02316"   Entry  identifies  the  requirement  for  collecting 
imagery  of  an  item  which  is  satisfied  by  the 
mission.   Administrative  number  will  be  used, 
if  available;  otherwise,  the  space  is  left 
blank. 

Geopolitical  Entity 

CTY:"LA"   A  two-character  country  code  from  DIAM  65-5  is  used. 

Geographic  Coordinates 

"211920N1061034E"   Degrees,  minutes,  and  seconds  of  latitude 

and  longitude. 

Universal  Transverse  Mercator 

UTM:"16TSU21357089"   UTM  coordinates  will  be  given  when  known. 

A  slash  will  be  used  if  an  eight-digit 
UTM  coordinate  cannot  be  determined. 
(Example:   18STU673/125/. ) 
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Military  District 

MRG:"XYZ"   Military  district  code  will  be  entered  when  appli- 
cable . 

(K)   Status/Activity  Data 

Status.     The  status  of  the  item  will  be  reported  in  this 
STA:"TRN"   manner.   The  following  status  codes  are  possible: 

NEC.   Negated  (nonexistent) .   Target/installation  does  not 
exist  at  or  near  the  coordinates  given  in  the  re- 
quirement. 

UCO.   Under  construction.   Target/installation  is  being 
initially  construeted  or  repaired  or  construction 
action  is  underway  that  will  structurally  modify  an 
established  installation. 

COM.   Complete.   Target/installation  appears  to  be  extern- 
ally complete.   Appears  capable  of  operating  but 
operational  status  cannot  be  determined. 

UNK.   Unknown.   Status  of  target  cannot  be  determined. 
Term  is  used  in  describing  a  target  installation 
which  may  be  interpreted  to  some  degree  although 
the  status/activity  cannot  be  determined  because  of 
limiting  factors;  e.g.,  imagery  limitations,  camou- 
flage, jungle  canopy,  etc. 

NOP.   Not  operational.   Essential  elements  of  a  target/ 
installation  are  observed  not  to  be  in  operation, 
equipment  essential  to  the  operation  of  the  instal- 
lation is  either  missing  or  observed  not  to  be 
operational. 

OPR.   Operational.   Essential  elements  of  a  target/instal- 
lation are  observed  in  operation  and/or  key  objects, 
vehicles,  equipment,  and  other  transportable  items 
which  are  essential  to  the  operation  of  the  target/ 
installation  are  present  or  other  operational  indi- 
cators are  observed. 

OCC.   Occupied.   A  completed  target/ installation  and  in- 
cludes some  but  not  all  elements,  objects,  vehicles, 
and  equipment  essential  for  operational  status. 
This  term  is  also  used  in  describing  dummy  instal- 
lations that  appear  to  be  inhabited  and  contain 
some  or  all  of  the  objects  and  equipment  necessary 
to  the  accomplishment  of  its  designed  task. 

DEC.   Deception.   The  sole  purpose  of  the  target  is  to 
deceive;  e.g.,  dummy  SAM  sites. 

UNP.   Unoccupied.   Target/installation  appears  devoid  of 
all  objects,  vehicles,  or  equipment,  but  remains 
in  condition  to  be  of  immediate  use. 
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ABN.   Abandoned.   Target/installation  is  observed  not  in 
condition  to  be  of  iitunediate  use. 

RMV.   Removed.   Target/installation  has  been  razed,  dis- 
mantled, or  removed. 

TRN.   Transitory.   Fleeting  targets  to  include  vehicles, 
equipment,  and  personnel  in  transit  as  well  as 
targets  which  appear  to  be  only  temporarily  sit- 
uated. 

DMG.   Damaged.   Target/installation  has  been  damaged  to 
some  extent,  but  it  may  be  restored  to  a  usable 
status. 

DST.   Destroyed.   Target  is  so  damaged  that  it  cannot 
function  as  intended  nor  be  restored  to  a  usable 
condition.   In  the  case  of  buildings,  all  vertical 
supports  and  spanning  members  are  damaged  to  an 
extent  that  nothing  is  salvagable.   In  the  case  of 
bridges,  all  spans  must  be  dropped  and  all  piers 
must  require  replacement. 

CNA.   Coverage  not  available.   Usable  coverage  not 
available . 

Exploitation  Level 

"AI"   Appropriate  code  will  be  entered  for  the  level  of  ex- 
ploitation.  The  codes  are  as  follows: 

AI  -  IPIR 

AS  -  SUPIR 

MI  -  Mission  Independent  (MIPIR) . 

Significance 

"NAC  DQ  B1236  750102"   The  significance  code  indicates  the 

interpreter's  assessment  of  the  degree 
of  change  in  the  installation  status, 
capability  or  function  of  the  area  or 
activity  since  previous  mission  coverage, 
If  a  significance  code  is  entered,  the 
referenced  mission  number  and  date  will 
be  entered.   The  codes  are  as  follows: 

NEW.   Newly  detected  activity. 

SIG.   Significant  change  has  occurred. 

MIN.   Minor  or  minimum  change  has  occurred. 

UNK.   Significance  of  change  is  not  known  or  change,  if 
any,  cannot  be  determined. 

NAC.   No  apparent  change  (implies  no  significant  change) . 
A  NAC  pertains  to  the  last  known  pertinent  remark 
or  description  available  to  the  interpreter. 
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Reference  Graphic 

NRG:"NDA04/0014/5"   When  a  National  Basic  Reference  Graphic 

(NBRG)  exists,  the  niimber  may  be  required 
for  certain  specific  programs.   In  all 
other  cases,  the  space  will  be  left  blank. 

(L)   Additional  Interpretation  Data 

Additional  photo  interpretation  data  will  be  organized  under 
one  of  the  following  codes: 

DES .   Physical  description.   A  DES  will  be  accomplished  when 
an  installation  is  covered  for  first  time;  a  basic  des- 
cription of  the  installation  has  not  been  previously 
written;  the  installation  reflects  a  significant  physical 
change  (i.e.,  construction  has  been  completed);  or  first 
reporting  an  installation  as  abandoned  or  destroyed. 

RMK.   Remarks.   This  prefix  will  be  used  when  providing  less 
than  a  complete  description  of  a  known  target  and/or 
additional  explanatory  comments  relating  to  status/ 
activity. 

Only  a  DES  or  RMK  will  be  utilized  for  each  entry,  not 
both.   If  a  NAC  is  entered  on  the  status  line,  a  DES  will 
not  be  utilized. 

The  remark  will  include  the  project  code  and  mission 
numbers  of  the  coverages  used  to  prepare  the  report  in 
those  cases  where  more  than  one  mission  is  used. 

For  multiple  mission  reporting  (MIPIR) ,  the  actual  OB 
count  will  be  taken  from  a  representative  mission 
flown  during  the  reporting  period. 

Order  of  Battle  Designations 

MIS.   Missile  and  missile  related  equipment. 

AOB.   Air  order  of  battle. 

NVL.   Naval  and  merchant  vessels. 

GFW.   Ground  force  weapons  and  equipment. 

ELC.   Electronic  order  of  battle.   Communications,  radar,  and 
other  electronic  equipment. 

AAA.   Antiaircraft  order  of  battle.   AAA  weapons  and  AAA 
related  equipment. 

DMY.   Dummy.   Includes  all  objects  fabricated  and  installed 
for  the  purpose  of  deception. 

OBJ.   Associated  objects.   Information  relative  to  objects  and 
equipment  not  reported  under  order  of  battle  entries; 
e.g.,  crates,  rolling  stock,  ground  support  equipment, 
etc. 
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Area  Delineation 

"GFW:Area  B-Regt  Area" 


Insignificant  Change  Coding 
"NAC  DQ  B1236  750102' 


Refers  to  area  delineation  of  the 
National  Basic  Reference  Graphic  or 
other  descriptive  location  data. 
When  NBRG's  are  not  available,  loca- 
tional  reporting  is  permitted;  e.g., 
assembly  area.   Multicoverage  dates 
may  be  included  following  each  loca- 
tional  entry  or  as  unique  entries. 


If  no  significant  change  since  the 
last  pertinent  OB  reported  from  ade- 
quate, complete  coverage,  NAC  may  be 
used.   NAC  will  be  followed  by  the 
project  code,  mission  number,  and  mis- 
sion date. 


(M)   Imagery  Reference  Data 

Imagery  Reference. 
IMR 


FRM; 


A  minimum  of  one  IMR  line  is  required; 
however,  more  lines  may  be  required  to 
indicate  different  day  coverage.   For  mul- 
tiple mission  reporting  (MIPIR) ,  only  those 
missions  which  contributed  to  a  specific 
readout  are  entered  on  the  IMR  line.   Ini- 
tial information  in  the  IMR  line  may  include 
date  of  coverage,  project  code,  mission  num- 
ber, and  camera  station.   The  following 
coded  items  may  then  be  used: 

Frame  number.   Frame  of  photo  mission  (Example: 
FRM:1011,1012) . 


SLR: 
INF: 
URG: 

AID: 


Side  looking  radar. 

Thermal  infrared. 

Universal  reference  grid.   Six-position  URG  coor- 
dinates (see  DIAM  57-23) . 

Additional  imagery  data.   AID  is  used  to  provide 
interpretability  data.   Interpretability  codes  are 
as  follows: 


E 
G 
F 
P 


Excellent 
Good 
Fair 
Poor 


Extent  of  coverage  and  mode: 

A  Complete  coverage/stereo 

B  Complete  coverage/partial  stereo 

C  Complete  coverage/mono 

D  Partial  coverage/stereo 

E  Partial  coverage/partial  stereo 

F  Partial  coverage/mono 
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Type  of  coverage: 

0  Oblique 
V   Vertical 

Weather  conditions: 

CL  Clear 

SC  Scattered  clouds 

HC  Heavy  clouds 

HA  Haze 

Other  conditions: 

SN  Snow 

SH  Shadow 

OL  Degrading  obliquity 

SD  Semidarkness 

BL  Blurred/ image 

TR  Terrain  masking 

HD  Heavy  smoke/dust 

Type  of  film: 

B  Black  and  white 

C  Natural  color 

G  Green  record 

1  Color  rear  infrared 
R  Red  record 

T   Thermal  infrared 

S   Radar 

N   Nonstandard 

(Note:   For  stereo  or  partial  stereo,  two  letters 

will  be  used — one  for  the  first  frame  and  one  for 

the  second;  e.g.,  BB,  black  and  white  on  both 
frames. ) 

FRM:   Additional  frame  reference  for  a  given  target. 

TOT:   Time  information.   Time  over  target;  four  characters 
plus  time  zone  indicator.   (Example:   TOT: "1045Z" . ) 

IDC:   Imagery  derived  coordinates  (latitude  and  longitude) 
derived  by  comparing  imagery  with  a  map  or  chart. 

MPR:   Map  reference. 

PPC:   Precision  photo  derived  coordinates. 

(N)   Part  III.   Other  Results.    Title  for  third  major  division  of  the 

report;  as  indicated  in  the  sample 
message.  Part  III  may  be  omitted. 

(0)   A.  Mission  Requirements.   Provides  for  reporting  items/targets  not 

properly  placed  in  Part  II. 
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(P)   Categorization  of  Target  Entries 

An  introductory  statement  which  categorizes  a  set  of  like 
items  to  increase  readability.   (Example:   The  following  SA-2 
sites  are  unoccupied  (LIST).) 

2  Other  items  in  Part  III  can  be  understood  from  the  codes  given  earlier. 
DIAM  57-5  contains  more  detailed  information  on  the  structure  of  Part  III. 

3  Part  IV  of  the  format  will  contain  collections  objectives  satisfied 
and  not  satisfied,  plus  a  textual  statement  indicating  reason  for  non- 
satisfaction.   Items  contained  in  Part  IV  can  be  understood  from  the  codes 
listed  earlier. 
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JOINT  TACTICAL  ELECTRONIC  WARFARE  REQUEST  FORM 
(ELECTRONIC  WARFARE  SUPPORT  MEASURES/ELECTRONIC  COUNTERMEASURES  MISSIONS) 


A 

Request  #                1.      Precedence 

2.  1   1  Priority 

FROM 

TO 

MAP  REFERENCE: 

Producer        1.  AMS    2.  ACIC    3.  NAVOCEANO 
4.  Other  (specify) 

Series 

B 

1   1  Approved 
1     Disapproved 

Date 

C 

TYPE  EW  MISSION  SUPPORT  REQUESTED: 

1  1  [  ESM       1  2  1  ECM       1  3  |  Combination 

By/Reason 

SENT 

MISSION  TO  BE  SUPPORTED  (DESCRIBE) : 
1.  Nature  of  Mission: 

TIME         BY 

2.  Route  of  Travel  (*Altitudes) : 

RECEIVED 

D 

3 .  Timinq : 

TIME         BY 

4.  Force  Size: 

CHECKED  BY 

E 

ESTIMATED  THREAT  TO  EW  SUPPORT  MISSION: 
1.                2.                3. 

4.                5.                6. 

7.                8.                9. 

ACKNOWLEDGED 

ESTIMATED  EOB  TO  AFFECT  MISSION: 
(Type,  Electronic  Frequencies,  Location) 

1) 

F 

2^ 

DESIRED  RESULTS: 

1.  ESM    a.  Area  Search 

b.  Specific  Search 

3) 

4) 

G 

2.  ECM 

*   Applicable  or  when  known, 
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COORDINATING  INSTRUCTIONS ; 


1.  *Mission  Rendezvous 


2.  Mission  Contact  (C/S,  Freqs) : 

a.  Primary:  

b.  Secondary:  


3.  Friendly  Force (s)  Possibly  Affected: 

a.  Unit(s):  

b.  Address: 


COORDINATION 


1) 


2) 


3) 


4) 


REPORTS:   1.  INFLTRPT    C/S  

2.  MISREP  3.  TESM 

4 .  Other 


FREQ 


REMARKS/SPECIAL  INSTRUCTIONS: 
\~K~\      JAMMING  FREQ  RESTRICTIONS 


1.  PLANNED  AIRSPACE 
COORDINATION  AREA 


2.    IN    EFFECT 


[~A~|  IS   NOT     I  B  I  NUMBER  |  A  |    (from  time) 

r^  (to  time)  _ 


COORDINATED 


3.  LOCATION 


4.  WIDTH 
(Meters) 


(From  coordinates)   (To  coordinates) 


5.  ALTITUDE/VERTEX 


s 


(Maximum/VERTEX) 


E 


(Minimum) 


I   I  Artillery 

I   I  AIR  DEF 

□  AVN 

I   I  NGF 


Requesting  Unit 
Notified  By 

DTG 


By 


I   I  Accept 
Refuse 


REASON 


*  Applicable  or  when  known. 
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AIR  MISSION  DATA 


1.  MISSION  NO 


2 .  AIRCRAFT  C/S 


3.  NO/TYPE  ACFT 


4 .  EST/ACT  TAKEOFF 


6.  MISSION  CONTACT 
C/S    Freq 


5.  RENDEZVOUS 

(Coord/NavFix) 


7.  MISSION  TIMING 

TOT  Duration 


8.  ESM 

I  A  I  Area  of  Search 

I  B  I  Signals  to  be  Searched 

9.  ECM 

["XI  Profile: 


I  B  I  Type  Signal s/Freqs  for  ECM; 
I  C  I  Chaff /Decoy  Drop:  


10.  INFLT  RPT 

C/S  Freq 


12.  REMARKS 


11.  PLANNED  AIRSPACE 
COORDINATION  AREA 

(BLOCK  K) 


\ 
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EXPLANATORY  NOTES  FOR  JOINT  TACTICAL  ELECTRONIC  WARFARE  REQUEST  FORM 

NOTE:   This  form  combines  both  electronic  warfare  support  measures  and 
electronic  countermeasure  request  requirements.   It  will,  there- 
after, not  always  be  appropriate  to  complete  every  line  item.   The 
requester  should  complete  as  many  line  items  as  he  has  information 
for,  regardless  of  the  type  mission  requested. 


Title  and  Element (s) 


Explanation 


Line  A 

Request  Number 

1.  Precedence 

2.  Priority 

Priority  No ♦ 

1 


Priority 
Emergency 

Priority 

Routine 


As  directed. 

1.  Indicate  the  requester's  assign- 
ment relative  to  his  other 
requests  stated  numerically  in 
descending  order  of  importance. 

2.  Use  numerical  designation  below 
to  define  the  tactical  situation, 

Definition 

Targets  which  require  immediate 

action  and  precedence  over  all 

other  categories  of  mission  priority. 

Targets  which  require  immediate 
action  and  take  precedence  over 
routine  targets. 

Targets  of  opportunity  targets 
which  do  not  demand  urgency  in 
execution 


Line  B 


Self-explanatory, 


Line  C 


Self-explanatory. 


Line  D 

Mission  to  be  Supported, 


Describe,  in  sufficient  detail,  the 
profile  and  specifics  of  the  mission 
needing  support.   The  amount  and 
type  of  support  will  be  determined, 
to  a  large  extent,  from  the  informa- 
tion provided  here. 
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Line  E 


Estimated  Threat 
to  Mission 


Line  F 


Line  G 

Desired  Results 

1.   ESM 


2.   ECM 


Line  H 

Coordinating  Instructions 

1.  Mission  Rendezvous 

2.  Mission  Contact 


3.   Friendly  Force (s) 
Possible  Affected 


List  the  known  and  suspected  enemy 
order  of  battle  that  will  probably 
affect  the  mission  to  be  supported, 


Self-explanatory. 


Describe  the  objectives  of  the 
requested  support. 

Include  EEI  that  collection  is 
responding  to.   When  requesting 
Specific  Search,  provide  EEI  on 
emitter  to  be  collected  on;  i.e., 
radio  frequency  (RF) ,  pulse 
repetition  frequency  (PRF) ,  pulse 
duration  (PD) ,  scan  type  (SCAN) , 
scan  duration/rate  (SD/R) ,  and 
other  significant  information. 

Designate  specific  electronic 
countermeasure  effects  desired  and 
in  relation  to  lines  E  and  F  when 
applicable.   Identify  frequencies 
to  be  affected  when  they  are  known, 
Tactics  and  employment  methods  may 
be  recommended . 


Designate  by  coordinates  or  naviga- 
tion system  fix  when  mission  requires 
inflight  rendezvous. 

List  the  call  sign(s)  and  communica- 
tion frequencies  for  the  supported 
agency  to  be  contacted  by  mission 
aircraft  when  contact  is  necessary. 

If  there  is  a  chance  that  the  effects 
of  the  requested  mission  will  inter- 
fere with  other  operations,  provide 
information  on  the  units  that  may  be 
affected;  to  include  description  of 
interference  when  known. 


Line  I 


Self-explanatory. 


I 
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Line  J 


Self-explanatory , 


Line  K 


1. 


2. 


3. 


Planned  Airspace 
Coordination  Area 

A.  Is  Not 

B .  Number 


1.   Safety  measures  for  EW  support 
mission.   The  planned  ACA 
establishes  airspace/ surf ace 
area  that  is  reasonably  safe 
from  friendly,  surface- 
delivered,  nonnuclear  fires. 
The  planned  ACA  provides  a 
warning  of  aircraft  of  the 
parameters  of  surface-delivered 
fire  in  a  specific  area.   A 
plan  number  is  issued,  as  ap- 
propriate. 

In  Effect  2.   Establishes  the  time  period  that 

the  applicable  plan  will  be  in 

A.  From  time  effect. 

B.  To  time 
Location 

A.  From — coordinates  A.   Military  grid  coordinates  by 

bearings  and  distances  from 

B.  To — coordinates  a  known  navigation  aid. 

Width  (Meters)  From  either  side  of  the  centerline 

defined  by  the  above  coordinates. 
(May  not  apply  to  the  restrictive 
air  plan. ) 

Altitude/VERTEX  (use  subitem  A  for  VERTEX  only  entry) . 

A.  Maximum/VERTEX         Given  in  mean  sea  level  (MSL)  alti- 

tude; altitude  above  sea  level. 

B.  Minimum 


Line  L   (To  be  filled  out  by 

mission  tasking  agency) 


Self-explanatory 


ACTIONS  COLUMN  ALONG  RIGHT  EDGE 
APPROVED/DISAPPROVED 
SENT 
RECEIVED 


Indicate  approval  action  by  requester, 

Initials  of  sender  and  time  sent. 

Initials  of  receiver  and  time 
received. 
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CHECKED  BY  Indicate  agencies  (persons)  having 

reviewed  the  request  after  receipt. 
This  may  lead  to  further  action 
requiring  use  of  top  blocks  by 
higher  echelon. 

ACKNOWLEDGED  Use  as  locally  directed  or  as 

necessary. 

COORDINATION/COORDINATED       Self-explanatory. 

REQUESTING  UNIT  Indicate  person  who  notified  the 

NOTIFIED  BY  requester  of  action  being  taken 

and  time  notified. 

AIR  ACTION  Indicate  person  who  received  ap- 

proved request  and  time  received. 
Indicate  whether  or  not  mission  will 
be  tasked  and  reason  for  refusal. 


I 
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JOINT  TACTICAL  ELECTRONIC  WARFARE  SUPPORT  MEASURES/ELECTRONIC 

COUNTERMEASURES  REPORT 


I 


HEADING 

PRECEDENCE 

ORIGINATING  AGENCY/UNIT 

ACTION  ADDRESSEES 

INFORMATION  ADDRESSEES 

SECURITY  CLASSIFICATION/CODE  WORD  OR  NICKNAME 

TESM  (Nxjmber)  /DATE-TIME  GROUP  (GMT) /MONTH/YEAR 

NOTE:   Report  numbers  will  be  numbered  consecutively  until  the 

operation  is  terminated  or  for  the  duration  of  the  calendar 
year. 

Mission  Description 

a.  Mission  number. 

b.  Originator's  request  number. 

c.  Mission  date  (date-time  group  (GMT) /month/year) . 

d.  Reference  (operation/frag  order  nximber)  . 

e^   Site  location  (give  geographic  coordinates  of  unit  submitting 
the  report) . 

PART  A.   FOR  ELECTRONIC  WARFARE  SUPPORT  MEASURES  (ESM)  REPORTING 

1.  Flight  Profile  (if  applicable)  (report  the  coordinates,  DTG,  and 
altitude  of  each  major  turning  point  along  flight  route) . 

a.   Position  b.   DTG  c.   Altitude 

2.  Ground/Naval  Surface  Profile  (if  applicable)  (report  the  coordi- 
nates and  DTG  of  the  EW  installation/unit  providing  support  and  whenever 
position  is  changed) . 

a.   Position  b.   DTG 

3.  Emitter  Location  Identifier 

a.   Location  (report  using  plan  identification  number  (PIN)  or 
report  the  location  in  geographic  minutes  north,  south,  east,  or  west 
of  a  known  PIN) . 
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b.   True  Bearing  (give  true  bearing  from  site  to  EW  support  unit 
or  EW  support  aircraft  at  time  signal  data  were  recorded) . 

b.   Accuracy  (report  probable  accuracy  of  emitter  location) . 

(1)  Category  A.   Within  a  1-nautical  mile  radius  of  the 
location  being  reported. 

(2)  Category  B.   Within  a  3-nautical  mile  radius  of  the 
location  being  reported. 

(3)  Category  C.   Within  a  4-nautical  mile  radius  of  the 
location  being  reported. 

(4)  Category  D.   Within  a  10-nautical  mile  radius  of  the 
location  being  reported. 


mile  radius, 


(5)   Cannot  reliably  be  located  and  may  be  beyond  a  10-nautical   | 


4.  Time  of  Intercept  (report  as  six-digit  date-time  group.   If 
multiple  cuts,  give  time  on,  time  off) . 

5.  Type  of  Emitter  (report  standard  nickname  for  emitter  if  known; 
e.g. ,  TOKEN) . 

6.  Emitter  Employment  (e.g.,  fire  control,  early  warning,  etc.). 

7.  Emitter  Characteristics  (report  signal  characteristics  of 
emitter) . 

a.  Radio  Frequency  (RF) . 

b.  Pulse  Repetition  (PRF) . 

c.  Pulse  Duration  (PD) . 

d.  Scan  Type  (SCAN) . 

e.  Scan  Period  (SP) . 

8.  Remarks  (include  other  pertinent  information  data  derived  from 
readout  of  the  intercept  signal) . 

NOTE:   More  than  one  electronic  intercept  may  be  included  in  one  report. 
All  information  pertaining  to  one  intercept  should  be  reported 
before  starting  on  information  on  the  next  one. 

PART  B.   FOR  ELECTRONIC  COUNTERMEASURES  (ECM)  REPORTING 

1.   Flight  Profile  (if  applicable)  (report  the  coordinates,  DTG,  and 
altitude  of  each  major  turning  point  along  flight  route) . 

a.   Position  b.   DTG  c.   Altitude 
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2.  Ground/Naval  Surface  Profile  (if  applicable)  (report  the  coordi- 
nates and  DTG  of  the  EW  installation/unit  providing  support  and  whenever 
position  is  changed) . 

3.  ECM  On-Off  Time. 

4.  Type  of  ECM  Provided  (jamming,  repeater,  chaff,  decoys,  etc., 
include  quantity  of  chaff/decoy  units  expended) . 

5.  Type  of  Emitters  Affected  (report  standard  nickname  for  emitters 
if  known;  e.g.,  FANSONG  or  communications.   For  communications,  list  fre- 
quencies affected) . 

6.  Frequency  Limits  of  Jamming  Bandwidths  Used. 

7.  Emitter  Characteristics  (report  any  unusual  signal  character- 
istics noted  during  ECM  support  activity;  e.g.,  change  in  emitter  fre- 
quency, PRF,  scan  rate,  emitter  off,  etc.). 

8.  Remarks  (include  other  pertinent  information  data  which  could 
provide  indications  of  ECM  effectiveness) . 

NOTE:   More  than  one  ECM  event  (ECM  on-off)  may  be  included  in  one 

report.   All  information  pertaining  to  one  ECM  event  should  be 
reported  before  starting  on  information  on  the  next  one. 


157 


FMFM  5-6 


LIST  OF  REFERENCES 


1.  JOINT  PUBLICATIONS 

JCS  Pub  1,  Department  of  Defense  Dictionary  of  Military  and 

Associated  Terms 
JCS  Pub  2,    Unified  Action  Armed  Forces  (UNAAF) 

2.  DEFENSE  INTELLIGENCE  AGENCY  MANUALS 

DIAM  57-5A,  DOD  Exploitation  of  Multisensor  Imagery 
DIAM  65-3-1,  Intelligence  Data  Handling  System 

3.  LANDING  FORCE  MANUALS 

LFM  01,  Doctrine  for  Amphibious  Operations 
LFM  02,  Doctrine  for  Landing  Forces 

LFM  04/NWP  17,  Doctrine  and  Procedures  for  Airspace  Control  in 
the  Combat  Zone 

4.  FLEET  MARINE  FORCE  MANUALS 

FMFM  2-1,  Intelligence 

FMFM  2-3,  Signals  Intelligence/Electronic  Warfare  Operations  (U) 

FMFM  3-3,  Helicopterborne  Operations 

FMFM  4-2,  Amphibious  Embarkation 

FMFM  5-1,  Marine  Aviation 

FMFM  5-3,  Assault  Support 

FMFM  5-4,  Offensive  Air  Support 

FMFM  5-5,  Antiair  Warfare 

FMFM  5-5C,  Employment  of  the  Forward  Area  Air  Defense  Battery 

FMFM  7-1,  Fire  Support  Coordination 

FMFM  7-2,  Naval  Gunfire  Support 

FMFM  7-4,  Field  Artillery  Support 

FMFM  8-1,  Special  Operations 

FMFM  8-2,  Counterinsurgency  Operations 

FMFM  10-1,  Communications 

5.  U.S.  NAVY  PUBLICATIONS 

NWP  3,  Naval  Terminology 

NWP  4,  Basic  Operational  Communications  Doctrine  (U) 

NWP  11,  Naval  Operational  Planning  (U) 

NWP  22-2,  Supporting  Arms  in  Amphibious  Operations 

NWP  22-3,  Ship-to-Shore  Movement 

NWP  33,  Electronic  Warfare  (U) 

NAVAIR  01-60GCB-1,  OV-lOA  NATOPS  Flight  Manual 

NAVAIR  01-60GCB-1T,  OV-lOA  Tactical  Manual 

NATOPS  Air  Refueling  Manual 

ATP  27,  Offensive  Air  Support  Operations 

6.  U.S.  ARMY  FIELD  MANUALS 

FM  30-20,  Aerial  Surveillance-Reconnaissance,  Field  Army 
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8.   MARINE  CORPS  ORDERS 
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